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MALFORMATIONS, INJURIES, AND DISEASES 
OF THE (ESOPHAGUS. 


By Pror. Dr. V. v. HACKER axv Dr. G. LUTHEISSEN. 


CHAPTER I. 


METHODS OF EXAMINING THE (ESOPHAG 
By Pror. Dk. V. v. HACKER, 





(280PHAGOSCOPY AND ITS TECHNIC. 


By the method now generally employed, which was devised by 
Mikulicz, the cesophagus is directly inspected 
tube. This is the simplest and safest form of « 
tubes that can be subsequently straightened we 
this purpose by Stork, Kelling, and others!” In order to dirvet. the 
light from an electric amp into the tube, cither a panelectroscope 
(Leiter’s) or Caxper’s clectroscope ix employed? Either of them ean 
be attached to any tube. For illumi cither a plunge or storie 
battery or the street or house current is 1 pee ed. The 
tubes are constructed of sections of metal tul 10-15 em, 
eter and 19, 30, 40, 45, or 50 em. in hel The ends are cut 
either square or oblique, allowing for a centimetres to proj 
from the mouth for the purpose of more c: tly handling: the 
tubes. These are the proper lengths for examining those port 
the esophagus most frequently diseased ; namely, the beginning of 
the cesophagus and its termination, situated respectively about 15 and 
40 em. from the teeth. The region of the bifureation is about 26 
em. from the teeth. The point where the csophagus passes through 
the diaphragm is 37 em. from the teeth, Tf the panelectroseope is 
screwed to the tube and the } quiet, both hands will be free, 
though ordinarily a second it ary to prepare and hand the 
necessary instruments—cotton-carric ops. ote. The 
tube is passed by means of a hard-rubber sound obliquely rounded at 

'In Mikulict’s clin 
insert Kelling’s tube wh 


?The author de-cril 
instrumentarium, in h 
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was possible in severtd min eases to 








Chir., 1900-19 
Vor. IV 





should be | sara with the stomach pres empty, or 
should not have eaten anything for some time, as 


Fra. 2 





‘ 
{Fxophagoseope, (Leiter) ‘Tube, tmmction-forceps, cotton-carrier, jolnted curette 


yomiting, particularly where the tube comes in contact with the 
cardia, the stomach contents flow into the tube, the |: vered 
(or the foot of the table oceupied by the patient is ly raised). 
‘The contents will then flow out; the portion remaining in the tube 
should be mopped out with cotton or removed by a pump (clyso- 
pompes). During the examination the upper part of the body of 
the | tient should be clothed with only a shirt, and the clothe 
the lower portion should be opened sufficiently to allow free Sanpiies 
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may be performed under complete 

sci el ee In ordinary cases 
een Se ee oe 
pestis with a 20 percent. solution of cocaine. The instrament 
should be ie eke Leora cee 
perrag es bass of the ages balag poly ges 
in a siti aoe base tongue being gently drawn 
forward and downward with the left hand, the instrument is now 
the oblique surface of the tip being directed posterior! ly, and 
MRR G IES ints aloog: tho pratecion pharyogeal wall. the 
tube overcomes the normal resistance caused by the larynx pressing 
the vertebral column and the contraction of ee ink ee 


i the instrument maintains the same direction. If the instru- 
ment becomes caught or if the tube refuses to advance farther, the 
author immediately employs the panelectroscope or Nay ely electro- 
scope in order to place the tube in the centre of the lumen of the 
esophagus. In this way it can readily be determined in what direction 
the tube or the head of the patient must be moved in order to 


advance the former. This rule is particularly important in advanced 
ulcerative processes, and internal injuries, in order to avoid 
with the tube. Such hindrances are ool pet by the ana- 


. the longest tube 
ithdrawing ie 
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AMINING THE (ESOPHAGUS. 


RADIOSCOPY, PERCUSSION, AND AUSOULTATION OF THE 
S0PHAGUS. 


Radioxcopy, either the examination with the fluoroscope or x-ray 
photography, may in certain cases be of diagnostic value and an aid to 
treatment. Its employment will be considered when treating of foreign 
bodies, strictures, dilatation, and diverticula of the esophagus, 

Percussion, ax well as auscultation, is of subsidiary importance in 
the inguin of diseases of the cesophagus. In case of diverticulum 
in the neck, if the latter is filled with gas, percussion will produce a 
tympanitie ‘note ; 3 if filled with food, a dull note. Moreover, dilatation 
of the lower thoracic portion of the wsophagus above the hiatus, if 
filled with food, and alxo extensive tumors of this portion, will produce 
a dull note, sharply demarcated from the clear pulmonary resonance. 
This is obtained on the left side, at the side of the vertebral column, 
between the seventh and ninth ribs. (Rosenheim.) 

By means of auscultation two swallowing-sounds can be perceived : 
The first, at the beginning of swallowing, which is rarely audible, the 
so-called Durchspritzgerdush, possesses no diagnostic value. It is 
caused by the fact that during the normal act of swallowing the air 
within the closed space of the pharynx is compressed, and thus drives 
the fluid and soft. portions of food through the esophageal trict, forcing 
them at the same time as the region of the cardia, the latter 
being under normal circumstances closed, At the moment when the 
contents are propelled forward by peristalsis and the cardia opens, the 
second sound is produced (by the accompanying compressed air), This 
second sound, which can generally be heard, is the so-called Durehpress- 
geréusch, (Meltzer.) It can be heard as a distant gurgling in the 
upper portion of the left costal border, lly about seven seconds 
after swallowing. The Durchpressgeriiusch is absent in those rare 
cases in which the first sound is audible. It is absent alxo when there 
is marked narrowing near or at the cardia. In the latter cases it is of 
diagnostic importance even if the Durclispritzgeriiusch is not present. 












































EXAMINATION OF THE @:SOPHAGUS WITH BOUGIES. 


Tn sounding the esophagus it is important to note that even under 
normal conditions the oesophagus possesses three constrictions (v. 
Hacker) : the superior isthmu ‘ituated at the commencement of the 
esophagus ; the inferior, i in the region of the hiatus oesophageus («eso- 
phageal opening in the diaphragm) (frequently 1 or 2 em. above) ; the 
middle one ‘corresponds to the region of the bifureation of the trachea 
or the transition of the cervical into the thoracic portion. Between the 
middle portion and the inferior extremity is situated the widest portion 
of the organ, which is usually spindle-shaped. It is important to know 
the total length of the cesophagus, as well as the distance of its most 
important portions from the teeth, particularly in determining the site 
of strictures and foreign bodies, 
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Examination of the cesophagus with bougies frequently takes the 
place of inspection and manual palpation. Both of the latter measures 
are only valuable in the Catal eins cases of pulsating diver- 
ticola and carcinoma, in so far ax during the swallowing of food diver- 
ticula occasionally produce a diffuse swelling above the clavicle, which 
may disappear again as soon as the former are emptied by ire 
with the hand, and in so fir as a carcinoma or secondary glandular 
enlargement due to the latter may cause a prominence of the neck at 
the side of the larynx. 

Examination with the bougie or stomach-tube should be slowly and 
carefully conducted. Only in this way is it possible, particularly 
where disease is present, to follow the irregular course of the asophagus 
without producing injury. For the purpose of sounding he eeoptones 
the English bougies or stomuch-tubes are generally emplo} ey 
are constructed of a woven ec Heel hee with a gummy mate- 
rial, and can be softened or by dipping them into warm or 
cold water, respectively. Tn this way can be bent into any desired 
shape. The stomach-tubes are also em; for feeding the patients. 
Portions of tumors may be caught by the openings situated near 
their ti 

ee a bougie artificial teeth should be removed from the 
mouth and the patient examined for aneurism of the aorta. In cases 
of the latter, examination with bougies has frequently caused death 
from bem . 

Flexible bougies are passed with the patient in a sitting posture, the 
head being ha ect or even a little dane v indy as inthis way the 
entrance to the pharynx is somewhat widened. For the latter reason 
the passage of bougies is usually easy in cases with kyphosis of the 
rine aie Hacker.) Wht wi bests foger Lat ety the 

of the tongue is ly pressed nwand and forward, the bougie, 
after having been slightly bent, is passed with the right hand over the 
t as far as the posterior pharyngeal wall, 
tients who are being examined for the first time are liable to gag 
and to stop breathing ; they should be urged to breathe deeply and 
slowly, By holding the head in the above-mentioned position, the 
thyroid cartilage ix not prowed backward, as it is when the bead is 
extended ; and if this obstruction is removed, the entrance of the 
hongie into the larynx can safely be avoided. The last-mentioned 
oveurrence, which need not be apprehended under normal conditions, is 
observed particularly in cases in which there is constriction of the en- 
trance to the msophagus, and is favored by a bulging forwand of the 
posterior pharyngeal wall, detects of the epiglottis, and anzsthesia of 
the larynx. (Chinri.) If the passage of the bougie meets with obstruc- 
tion, it is sufficient under normal conditions to withdraw the bougic a 
little, and then again carefully advance it, or direct the patient to swal- 
low, or to bend the head farther forward, or to grasp the larynx with 
the left hand and draw it away from the vertebral column, The head 
shonld not be bent backward except when straight, rigid instruments 
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CHAPTER It 
MALFORMATIONS OF THE GS0PHAGUS. 
By Dx. G. LOTHEISSEN. 
‘Very few of the congenital deformities of the msophagus possess 
practical significance. They will therefore be only briefly mentioned. 
There are usually other deformities presented at the same time, as a 


Fro. 3. 


‘Congenital division of the osxophagus and esophageal tracheal fistula. 


result of which children are born des 5 per cent.) or die within the 
first week (about 88 per cent t orn Furthermore, such 
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rare cases would they survive 


Fan! 





port 
‘The origin of this’ def ity i tained by She Sere 

origin is deformity is exp! u 
and the trachea. The trachea and lungs are devel 








lopment during this period may produce the various forms of 
deformity. ' 

Tn such eases children cannot swallow at all or the food flows out: 
through the nose. During inspiration a*gurgling sound can be heard 
(Lefour), which is due to the communication between the lower portion 
and the trachea. In several cases closure of the esophagus was deter~ 
mined by examination with a bougie. Children continue to live only 
a short time (thirteen days at the longest); they die of inanition, as no 
nourishment can enter the stomach, or of pneumonia caused by food 
from the upper portion or gastric mucus from the lower portion enter- 
ing the lungs, 

Provided no other deformity exists, gastrostomy may accomplish 
some good, Lf the child survives operation and gains strength, it 
might be possible by passing bougies from the stomach to determine 
how high the lower portion of the esophagus extended. It might also 
be possible to pass metal catheters into the upper and lower portions 
and take an a-ray picture. Tf the distance between the two parts was 
not very great for example, there was only a diaphragm between 
the two parts—in attempt might be made to divide the latter by a kind 
of internal asxophagotomy, fo red by dilatation of the stricture. 
According to y. Hae suggestion, the septum hetween the two 
blind saeca might be crushed through with appropriate instruments 
similar to the method employed by v. Bergmann in a case of striet~ 
ture near the eardia, In this connection a kind of Murphy button has 
heen considered, the halves of which are tobe passed from above and 
through the gastric fistula, respectively, If the diaphragm is situated 
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rather high, external sa ie cecally t facilitate the operation. 
Such interference would pac Ayre indicated in cases in which no 
communication with the tone could be discovered. But even where 
there isa communication with the trachea the contents of the asoph- 
agus do not necessurily enter the trachea, as the walls of the fistula 
com lie close together. (Lamb.) Sédillot believes that fistule can 
heal spontaneously. This is improbable. If there were only a com- 
munication between the trachea ane! the coats, it might be possi- 
ble to feed children with a stomach-tube till they 
were sufficiently strong to undergo gastrostomy. Fie. 4 
Disregarding complete absence of Waiths ee 
agus, the form of deformity described represents 
atype from which the other forms can readily 
be derived. It is perfectly conceivable that the 
cesophagus might be divided into two portions, 
separated only by a transverse membrane (not 
positively observed, Ténon’s case), or that at this 
site there remained a constriction. Brenner's case 
probably belongs to this Ina rent m8 
year old fees he Selah annular fold, and 
below the latter an csophagotracheal fistula, 
After ing external cesophagotomy he 
split ee Tongitndinally and See it 
transversely. The fistula was sutured after dis- 
secting away the mucous membrane. 
Congenital strictures have been confirmed only 
twice on post-mortem examination in children. 
(Turner, Hirschsprang.) More frequently there 
have been found strictures in the bodies of indi- 
viduals who had suffered from diffieulty of swal- 
lowing since earliest shitbced: They were annu- 
lar or tabular in shape and situated in the upper 
portion of the csop! (E. Horne, Cassan, 
Zenker, Schneider.) occurred in elderly 
people in whom the disturbances had not under- 
gone any change in the course of yas no trace of cicatricial forma- 
tion could be discovered. Very similar strictures have been observed 
in the lowest portion of the esophagus, To this See belong the 
cases of Turner, Crary, Mayer, and Hirschsprung. he symptoms, 
diagnosis, and treatment of these cases are the same as in those of 
nequired stricture. There is more prospect of obtaining permanent 
results by the treatment, as actual scar-tissue is abeent and there is 
thas no tendency to recur. 
Those cases may be mentioned also in which the asophagus is nor- 
mally developed, bat in which there is an cesopbagotracheal fistula. 














CHAPTER III. 
INJURIES OF THE GSOPHAGUS. 
By Por. Dr, V, v, HACKER. 
TRAUMA FROM AN INTERNAL SOURCE. 


Agree injuries of the esophagus produced by violence from within 
: injuries resulting from foreign bodies that have been swallowed 
or Sebuve entered the msophagus in some other way ; also injuries caused 
coin-catchers, and other instruments. The latter form of 
injury is particularly liable to occur if there are pathological changes 
of the esophagus, such as carcinoma, ulcer, stricture, ete. The instru- 
ment may penetrate or perforate the wall of the oesophagus, or even 
enter the pleural cavity or mediastinum, setting up fatal mediastinitis 
or pleuritis. ‘These injuries will be discussed wie treating of foreign 
, phlegmonous cesophagitis, perforation and stricture of the 
esophagus, 
Burns of the esophagus and injuries produced by causties will be 
considered when discussing corrosive cesophagitis, 


EXTERNAL INJURIES OF THE (&SOPHAGUS, 


Owing to the deep situation of this organ, injuries of the esophagus 
through violence from without (stab-, incised, and gunshot-wounds) are 
extremely rire, This discussion belongs more properly to the chapters 
on injuries of the neck and thorax for the reason that their prognosis 
depends upon the coexisting injury of the neighboring organs, and for 
this reason only the more important features will be mentioned here, 

In the neck the most important injuries are those of the large vessels 
and nerve-tranks and the respiratory passages, and in the thorax those 
of the pleura, the lungs, heart, ete. i of the neck it is hardly 
practicable to carry out a distinction between the pharynx and the 
esophagus. 

Acoording to Wolzer ndorf, the mortality of gunshot-wounds is twice 
that of incised wounds (44 f nt.) 5 gun -wounds are 
more frequently followed by ), but fistula 
occurs leas frequently than in incised wounds per cent.). 
‘The mortality of stab-wounds of the cervical portion of the esophagus 
ix the same aw that of gunshot-wounds. 

Wounds and Injuries of the Cervical Portion of the @soph- 
agus.—In the anterior portion of the neck stab- and gunshot-wounds 
are generally more dangerous than the incised wounds commonly pro= 

~~ 












EXTERNAL INJURIES OF THE GSOPHAGUS. 27 


duced in attempts at suicide, owing to the fact that vessels and nerves 
are more frequently injured in former, particularly in gunshot~ 
wounds ; frequently takes place rapidly as a result of the latter 
or through injuries of the spinal cord; on the other hand, there are 
cases in which a bullet has passed between the trachea and the csoph- 
agus, subsequently causing erosion of the oesophagus ; there are cases, 
moreover, in which a projectile travelled transversely 

and, grees fiey pier teen ae Ly Raion 
bowels being the first sign of a perforation Huthe eeortneee A 
cases of gunshot injuries of the trachea esophagus 
mentioned in literature; the majority of them recovered. In stab- 
wounds either both passages or only one of them is injured, 

In Wolzendorf’s 7 cases (with 3 deaths) the stab-wound was either 
directly from before backward or from one side to the other. In the 
first Sie eaten and cere gee Se more frequently injured, 
bak is tour uecte alan eae Se AES eee ee 
course, and treatment will then be the sume as those of incised wounds, 
Even in an unskilfully performed tracheotomy, if the posterior wall be 
divided, as is partic ly liable in the small trachea of a child, a stab- 
or incised wound of the is is liable to ensue. Such cases have 
been deseribed in literature. author himself witnessed the post- 
mortem examination of such a case. 

In injuries of the cervical portion of the e-sopbagas there is less 

of mediastinitis than in injuries of the thorax. The former is 


yu 
particularly liable to occur in injuries of the neck where the posterior 
nay es re parities = ks nee 
in escape of cesopl contents takes 
more rapidly, and because, in the second place, where they cannot 
excape freely enough and inflammatory and pelectiots manifestations 
surrou! ly 


nding tissues, as is usually the case, it is possible by 


or in ay 


hagus, they should be treated in the 
same way as in case of perforation by foreign bodies, 

Rasumowsky recently a ease of recovery from gunshot- 
wound of the esophagus in the neck in which an ichorous abscess, 
situated in the posterior mediastinum in front of the vertebral column, 
was evacnated by means of an cesophagotomy incision. 

Of the injuries occurring in civil life, transverse incisions of the 
neck are especially interesting on account of the fact that frequently 
the alimentary and respiratory passages are injured at the same time. 
They usually occur as a result of attempted suicide, rarely as a result 
of attempted homicide. Th the majority of these cases the penetrating 
instrament had entered between the larynx and the hyoid bone, or 
through the larynx itself, less frequently through the trachea, and very” 
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rarely above the hyoid bone, (Hoffmann.) In most cases theretore 
the surgeon has to deal with injuries of the pharynx rather than with 
those of the esophagus itself. At this level the large vascular and 
nerve-trunks are situated at the side of the larynx, and are well pro- 
tected by the sternomastoid muscle, the latter being usually in a state 
of contraction. Incisions between the hyoid bone and the thyroid 
cartilage involve these important structures less frequently therefore 
than incisions lower down, For this reason isoiated injuries of the 
respiratory and alimentary passages are more frequent in the former 
cases, 

The most important immediate and ultimate results of the injuries 
will be discussed among incised wounds of the respiratory passages. 
As fi the symptoms are concerned, it should be noted that ax a 
rule the pharynx is penctrated, and that consequently, as is true of all 
wounds of the alimentary passages in the neck, there may be p: 
on swallowing and escape of food through the wound; that on , 
attempting to swallow, food and fiuids may enter the respiratory 
passages and cause violent attacks of coughing and choking. To 
the left of the trachea the wsophagus is sometimes only partially 
eut; under such circumstances the mucous membrane is visible ; or 
if only the muscular coat has been injured, the former bulges out- 
ward. If the trachea has been divided transversely, it ix displaced 
downward ; the greatest amount of gaping being produced if at the 
sane time the wsophagus is completely divided, in which case the in- 
ferior margins of both canals may disappear behind the inferior margin 
of the wound. 

It has been observed a number of times that where the head was 
strongly bent forward toward the chest, in ease of small wounds of the 
cexophagus, hardly any food escaped on swallowing. If several days 
have lapsed since injury, there is frequently found a swelling of the 
neck, which greatly interferes with respiration, and a foul discharge ; 
frequently also the patients complain of unquenchable thirst. 

Prognosis.—The prognosis of these injuries is by no means so seri- 
ous as was formerly believed. 

Treatment.—The treatment requires, in the first place, that the 
danger of asphyxia and hemorrhage be removed, Qecasionally the 
symptoms are xo alarming that tracheotomy must rapidly he performed 
at a lower level, Tf there is danger of secondary hemorrhage, a 
nula should be inserted. 
sent attempts are usually made to sutare the wounds carefully 
under antiseptic preeautions, provided the condition of the patient 
renders this possible, Tn regard to wounds of the esophagus as they 
f the neck lower down, sutui to be revommended 
in’ which the tissues are not too much contused and where- 
ever primary union may be expected, ‘The est: method of suturing 
is that employed in suturing the intestines, first the mucous membrane, 
and then over this the muscular coat. Where the esophagus has heen 

ely divided and the ends have separated, the latter may be 
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carefully separated from the surrounding tissues ; occasionally this will 
be the only way of bringing the edges together. In extensive division 
of the @sophagus union is all the more important, as in these eases a 
fistula is liable to result, 

In certain cases in which both canals have been completely divided 
they should be sutured. In these cases prophylactic tracheotomy as 
well as iodoform gauze drainage is of the greatest importanee. The 
latter should be placed at the deepest part of the wound, and led out 
through the external wound, the remaining portions of which should 
be sutured. Even if peniasy union of the entire wound of the asoph- 
agus does not occur, the suture will considerably shorten the time of 
recovery. Formerly, attempts at closing the tracheal wound were not 
made till after the wound of the esophagus had healed, and in order 
to prevent the upper and lower ends of the trachea from being dis- 
placed, a T-canula was inserted. During the first days the patient 
should be fed by the rectum, later by carefully passing a soft stomach- 
tube through the mouth. 

Fistula after Injury of the Respiratory and Alimentary 
Funetional recovery from such injuries may be rendered incomplete by 
the occurrence of a stricture or a fistula. Stricture of the 
however, has never been observed, not even in those cases in whieh the 
latter was completely cut across. Surgeons are indebted to Schiller for 
a careful investigation of those injuries, and he explains this phenomenon, 


by the fact that aie takes place as a result of the formation of granu 
ie 


lation-tissne, which is covered with mucous membrane from the mar- 
gins of the wound, and not by the formation of a scar, At times, but 
not very often, a fistula of the esophagus occurs after injury of both 
canals, The fistula varies according to the situation of the injury. 
After incision between the hyoid bone and the thyroid cartilage a 
fistula occurs, through which the air-passages and alimentary passages 
communicate with the outside; this is properly a laryngopharyngeal 
fistula. Where both canals are divided by an ineision lower down, a 
true tracheo-sophageal fistula is produced ; in the latter there are two 
fistulous openings (as in Figs. 5 and 6). In cases in which a fistula is 
of greater size, and a great deal of food and saliva escape, nutrition 
may be impaired. The skin surrounding the fistula may suffer from 
eczema. Many patients suffering with tracheo-cesophageal fistula are 
obliged to wear permanently a tracheal canula, as on account of the 
constriction or obstruction of the superior portions of the larynx they 
are unable to breathe if the fistula becomes closed, and because if the 
canula is not left in place the fistula would become smaller as a result 
of cicatricial contraction. Frequently also they are obliged to take 
nourishment through a stomach-tube, There is often danger also of 
particles of food entering the air-passages and setting up bronchitis 
and pneumonia, 

Wounds and Injuries of the Thoracic Portion of the @sopha- 
gus.—In the thorax the esophagus alone is rarely injured. ‘This may 
result from injuries with daggers, bayonets, or bullets. Collater 
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injuries (heart, lungs, pleura, ete.), which are frequently fatal in 
themselves on account of their anatomical position, are rarely absent. 


Fra. 5. 





ail 


Tr, fistula of trachea: 0, fistula of opopharus, the latter ning above the transverse scar 
(XY) of the incision, which completely divided the trachea and the anterior wall of the cesoph- 
agus; L, skin-flap subsequently transplanted over the opening of the fistula 0. (Aer Schuller.) 


The danger of injury of the «esophagus is in itself very great, as on 
account of the escape of food and saliva into the surrounding tissues 


Fig. 6. 





0, fistula of cesophagus : Tr, fistula of trachea; R, R’, RY, rings of trachea; S, thyroid 
cartilay piglottin; Z, hyoid bone. 





where the latter has been opened, progressive 


or into the pleural cavi 
iastinitis, and pleuritis develop. But even 


ichorous abscesses, m 
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complicated cases may recover. ‘Thus in Wolzendorf’s 6 cases of stab-- 
wound of the esophagus in the thorax complicated by injury of the 
lung reeovery took place in 2. 

6 —One of the most important symptoms is the escape of 
food through the wound. This symptom may, however, be absent in 
the beginning or remain absent entirely, The latter is the case par- 
ticularly in narrow, slit-like stab-wounds. In injury of the lungs 
there may be attacks of coughing, with bloody ex) tion, it 
anxiety, labored respiration, rapid pulse; eventually air or blood- 
stained froth issues from the wound or emphysema of the surrounding 
tissues develops. The patient can lic only on the wounded side; the 
latter is the seat of violent pain, which becomes tearing in character 
if substances that are swallowed come in contact with the site of injury. 
Associated with the above symptoms are great weakness and dyspnea, 
followed as a rule by signs of pleuritis and pericanditis, as well as 
fever. Burning thirst and sighing are considered characteristic also. 

Treatment.—The treatment of these injuries is hopeless. So far it 
has been limited to feeding the patient by the rectum or by means of a 
stomach-tube passed downward from above the site of injury. The 
remaining treatment is symptomatic, and only in the event of compli- 
cations setting in is an operation performed, such as paracentesis of the 
thorax or thoracotomy if exudation into the pleura has occurred, For 
the purpose of feeding the patient, providing the condition of the latter 
permits, gastrostomy is the best-method. By means of cesoph: 


carefully performed it might be possible in a case of partial lateral 
injury of the @ophagus, to apply an iodoform gauze tampon 

to a string, and allow it to remain in place fora time. Where there 
ure evidences of mediastinal abscess, cervical or dorsal, incision of the 
mediastinum must be considered. Whenever there is exudation into 
the pleural cavity, extensive incision of the pleura should be performed. 


RUPTURE AND PERFORATION OF THE ESOPHAGUS 


Rupture.—Rupture of the esophagus has been observed to oceur 
spontancously or without apparent cause in rare cases. ‘The majority 
of these were males and aleoholies. The accident occurred suddenly, 
as a role after a hearty meal, usually after vomiting or violent concus- 
sion of the body (jumping from a wagon, Mosley). ‘The laceration, 
involving all coats, is always found close above the cardia, and gener- 
ally extends into the posterior mediastinum and at the same time into 
one or both pleural cavities, allowing the contents of the stomach to 
enter the latter. Laveration is usu longitudinal, Only in the first 
case described by Boerhave was it ¢ : 

Weeny recently collected, 17 av cases of rupture of the 
apparently healthy cesophagus, 
out, this is probably due 
the cesophagus, caus 
result of some peculiar cirenmstar 
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possible 
mechanical violence (crushing between car-buffers, striking against t! 
back and the pit of the stomach, Raimondi’s case) rupture of a pe 
ly normal asophagus may be produced in the same way that rup 
ure of the intestines is by such causes. 

The accident was as a rule preceded by retching or vomiting, fo 
lowing which the patient suddenly perceived extremely violent pai 
and a sensation ar eicaaibg having been torn. This was imnn 
diately followed as a rule by severe collapse, without further vomitin, 
and, what was particularly important sign, by emphysema of t 
subcutaneous tissues, proceeding from the subelavicular region an 
rapidly extending over the entire body. This is caused by the entram 
of air and gas into the mediastinum. As a rule death occurred withi 
twenty-four hours, preceded by marked dyspnea and inereasin 
anxiety, the patient continuing in a state of collapse with suppressio 
of urine. 

Treatment.—The only treatment besides narcotics would be imme 
diate opening of the posterior mediastinum. In most cases, however 
any attempts at operation will be impossible owing to the state of eo! 
lapse, and because on account of the possibility of perforation of othe 
organs the diagnosis wil] be uncertain. 3 ‘ 

Perforations.—Besides resulting from internal and external vio 
lence; perforations of the esophagus may occur if maby diseases 0} 
the axophagus itself or of the neighboring organs. The principal dis 
eases of the wall of the csophagus are various ulcerative processe 
particularly those occurring after injuries from within, after injurie 
from caustics, in case of stricture, and particularly in carcinoma, Bu 
other processes (as peptic ulcer) must be borne in mind. According 
to its location, perforation may take place into the surrounding cellula 
tissue, mediastinum, or into the trachea, the bronchi, or the lang, 
themselves, into the pleura, the pericardium, or the neighboring grea 
vessels. 

In case of carcinoma situated in the region of the bifurcation of 
the trachea, perforation into the bronchus, with subsequent fe 
chitis, pneumonia, and gangrene of the lungs, frequently oc 
ological processes of the neighboring organs may cause perforation of 
the wsophagus from without. In this connection may be mentioned 
various neoplasms, particularly carcinoma of the thy gland, of the 
trachea, the bronchi and lungs, also descending es of the ver. 
tebe, periesophageal abscess, suppuration or softening of lymph- 
glands, particularly the bronchial glands, suppuration of the thy- 
roid, gangrene of the lungs, empyema, rupture of ancurisms of the 
aorta, ete, 

In rare cases such perforations occur suddenly ; the symptoms under 
such circumstances will be similar to those of rupture. As a rule per- 
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se Sa olla cents ran ples eared rr oe 
seey 0 the characteristic manifestations appear ati i 
pathological causing the perforation have ly 
to jotccenttey, indurated, or a teelaees infiltration. of the sur- 
rounding connective tissue. For this reason progressive subcutaneous 
whieh is such an important sign of rupture, is absent; in 
fact, under favorable circumstances perforations become closed by cica~ 
trization. More frequently, however, ulceration slowly advances, and 
may lead to the formation of cavities traversing the mediastinum in 
various directions, and which may occupy the entire extent of the 
latter. From thee cavities suppuration may affect the important 
neighboring thoracic organs, with or without perforation of the latter, 
‘Treatment—The principal object of treatment is to prevent the 
of food through the opening in the esophagus by the manner 
of feeding (stomach-tube, by the rectum, through gastric fistula), and 
to institute operative interference in case of Satasapal abscess, 
and pyopn ium. The author will refer 
to the treatment of peri<esophageal and mediastinal abscess, and to 
the case of perforation of the thoracic portion of the esophagus by a 
bougie which recovered after he performed incision of the mediastinum, 


process, through foreign bodies, pressure 
manner), or whether conversely an ane 
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through the mouth, as in the case of needles held between the 
Occasionally portions of food Here swallowed remain impacted 
‘unchewed irises 0 meat, of potato, ete.). More frequently 

ign bodies are con' in iy the food, ant thas rallooae ea 
pices of he, ‘fish-bones, fruit-stones, pieces of glass and enamel. 

in playing are in the habit of placing great variety of articles 
into their mouths (stones, coins, keys, glass beads, bones, chestnuts, 
ete,), occasionally swallowing them. “In adults (62 ny ome the 
cases, according to Egloff) surgeons have to deal Mat sare 
fitted artificial oath that have not been removed at ni ‘oe with | 
Artificial teeth may also be swallowed during atta OF syncope or 
convalsions (epilepsy) or during anesthesia if the mouth was not pre= 
viously examined. Occasionally a foreign body which from its size 
and character ought to have readily gone down, becomes lodged as a 
result of some pathological change of the esophagus (stricture, con- 
striction throngh compression from without, spastic or paralytic con= 
ditions, knuekling, ete.). 

‘The surgeon sees under pathological conditions foreign bodies most 
frequently impacted in cases of carcinomatous and cicatricial stricture ; 
betes such circumstances there is sudden inability to swallow fluids, 
As these patients generally eat carefully, the surgeon rarely has to 
deal with tities hard foreign bodies in such cases, but more frequently 
with bits of unchewed meat or smaller hard bodies, such as fruit-stones 
(plams, cherries) ; in children, buttons, peas, marbles, ete. 

From what has been said, it cau readily be understood what a great 
variety of foreign bodies may enter into consideration. According to 
Adelmann’s classification, they may be divided into bodies with rough, 
pointed, lacerating surface, which produce injury, and into bodies with 
a smooth surface, soft and hard, which principally produce obstrue- 
tion. 

In regard to the situations at which foreign bodies may become 
lodged, it is undoubtedly trae that, particularly in the case of small 
pointed bodies which easily penetrate the mucous membrane, this may 
occur at any point in the course of the cesophagus. lange bodies 
cannot as a rule pass the isthmus, and therefore remain fast in the 
pharynx. Small sharp-pointed bodies, such as fish-bones, bones, and 
wooden splinters, which project from the morsel of food, may be driven 
into the wall of His pharynx during the first 
assed through the phe 
lodge at those places where under normal condit 
constricted or where it is pressed upon by neighboring organs, or at 


Etiology.—As a rule foreign bodies enter the ieee ee 
| 
i 
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pee Sl ee, The three constric~ 


tions of the are the favorite site for stricture caused 
by caustics as beh op neler Hacker) are: 1, the beginning of 
the esophagus, behind the thyroid cartilage ; 2, the middle constrie- 
tion, which in some cases is situated at or above the bifureation of the 
trachea, in others more in the region of transition from cervical into 
thoracic portion ; and 3, the inferior constriction situated in the region 
of the hiatus cesophagens (where the asophagus passes through the 
diaphragm). Tn regard to the middle constriction, it has been confirmed 
that stricture caused by caustics and carcinoma occurs most frequently 
in the region of the bifurcation, while foreign bodies that have passed the 

harynx and the entrance to the axopbagus, and in which no attempts 
Fave been made to foree them down, most frequently lodge in the 
region of the superior aperture of the thorax. (v. Hacker.) 

Tn those cases in which the author found foreign bodies lodged in 
lower portions of the healthy esophagus (region of the bifureation, 
point of intersection with the left bronchus, or region of the inferior 
constriction) the former ae oy ly reached and situation as pare of 
attempts at forcing them into the stomach with bougies, sponta~ 
neous descent of larger foreign bodies to the deeper portions is - 
bly rare. The lowest point noted is the hiatus, and not the cardia, as 
is so frequently stated. if a kenga Oly ber aoe pool tba on 
it will lodge in the abdominal portion of the esophagus only under 
very exceptional circumstances, as this portion is shaped like a funnel, 
with its smaller nin, palit The Beep rid of forei; 
bodies remain Todgeed ff eerieede 
Kronlein (Egloff) ex Rigrthar eer sy tha ioe at the aesleage 
wedged A between the vertebral column, the larynx, and the thyroid 
gland, particularly behind the thyroid satlies and in the aperture of 
the thorax. The latter situation might easily be the seat of obstruc- 
tion, as here the cesophagus, which is sw in the neck by soft, 
rafinese= structures, passes through an unyielding bony ring into 

Symptoms and Complications —The vary according to 
the situation of the body and pam ipl at on account oti its 
size and the character of ite surface it produces obstruction of the 
lumen and Pressure upon the surrounding structures (larynx, trachea), 
or causes injury of the mucous membrane or perforation into adjacent 
organs (arteries). Some foreign bodies act in both ways, If the 
body is so large that it cannot advance, and if it remains lodged in 
the xx or in the isthmus behind the larynx, it may by press 
on the entrance to the larynx cause attacks of choking, accompani 
by cyanosis of the face, attempts at swallowing, and retching. 

If a foreign body completely obstructs the asophagns, food will be 
regurgitated. This takes place at once if the obstruction is situated 
high up, but after a little time when it is situated low down. Tn those 
cases in which the foreign body acts as an obstruction the patient com- 
plains of a dull sense of pressure, referred to a definite point in cases 








years, respectively). But, on the other hand, foreign bodies which are 
not immediately dangerous from their size, frequently cause inflamma- 
tion of the cesophagus through injury of the latter. 

The complications occurring after penetration of foreign bodies are 
quite incalculable. Certainly in many cases met with in daily life the 
immediate danger is removed by forcing the foreign body either up or 
down. This may require surgical intervention or be accomplished 
simply by retching or vomiting or by swallowing solid food. In man; 
such eases, however, dangerous conditions may be produced by injuries 
of the cesophagus or by subsequent lesions of the gastro-intestinal 
canal, In many cases the results of foreign bodies penetrating the 
cesophagus are manifested at once or in a very short time. In injuries 
of the upper portions blood is frequently mixed with the mueus or 
vomitus. Severe hemorrhage (vomiting of blood) usually oceurs only 
in the most serious cases in which larger vessels are perforated a5 a 
result of impacted pointed foreign bodies, But even in these cases this 
usually occurs only after some time has elapsed. More extensive fatal 
hemorrhage is frequently preceded by smaller so-called alarm hemor- 
rhages. 

The vessel injured may be the aorta (in 17 of 
hemorrhage, Poulet), the carotid, thyroid artery, subclavian artery, 
pulmonary artery, superior vena cava, azyg’ inferior thyroid 
vein. The heart itself’ may occasionally be injured. (Andrew.) 
(Fig. 7.) 

Pointed foreign bodies lodging in the pharynx or asophagus oeca= 
sionally lead to local abscess and ulceration, in the course of whieh 
the foreign body may become loosened and be cither ejected or swal- 
lowed. Bodies which perforate the pharynx or the esophagus may 
appear in an abscess of the neck or at the side of the vertebral colamn 
in the back, in the chest, ete. Needles frequently trivel a long dise 
tance through the cellular tissue and often appear at the surface of the 
body or the extrem thout leading to diffuse suppuration. 

Adelmann’s stat show that even needles are dangerous, for of 


33 cases of fatal 
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40 cases with needle in the msophagus death was caused in 8, or in 20 
cent. 
Pe Folge bodies lodging high up in the oso) may lead to 
pressure-necrosis of the larynx and trachea, and in this way bring 
about perichondritis or stenosis of the trachea, followed by cellulitis 
of the pleura, lungs, and the mediastinum. (Gerster.) In other cases 
the decomposition of for- 
eign bodies, caused by the Fig. 7. 
entrance of septic materials 
and the accumulation of de- 
composing food, may result 
in ichorous abscesses of the 
submucous connective tissue. 
As a result of the latter the 
mucous membrane may be 
elevated toward the lumen 
of the canal and thus pro- 
duce considerable stenosis, or 
where there is rupture into 
the trachea sudden asphyxia 
or septic pneumonia may 
develop. As soon as an ab- 
scess has advanced to the 
peri<esophageal cellular tis- 
sue it may rapidly extend 
along the latter in different 
directions. More directly 
this leads to abscess of the 
neck, corresponding to the 
seat of the foreign body ; 
eventually there may occur 
mediastinitis, pleuritis, peri- 
carditis, erosion of larger 
vessels, and hemorrhage. 

In rare cases, as a result 
of injuries produced by for- 
eign bodies, spasmodic strict~ 
ure of the csophagus may 
occur. If the injury is re- 
peated or deop, and there Perforation of aorta by plate of artifctal teeth. 
is inflammation, cicatricial 
stricture of the msophagus may result. It is conceivable that to 
this class belong isolated cases of stricture of the esophagus result- 
ing from so-called muscular hypertrophy, particularly in the region of 
the hiatus, where only superficial ulceration of the mucous membrane 
was present. 

Diagnosis.—A positive diagnosis of penetrating or impacted foreign 
body can occasionally be made from the symptoms and history. On 
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account of the possible attempts should be made, even it 
doubtful cases, to determine the presence or confirm the absence of | 


ae 
pharynx and its environment should be carefully examined by 
inspection, palpation with the finger, and with the mirror. ae | 
cases, however, the surgeon has to deal with objects which have lodged 
pone waren ao is eorptnens Larger bodies situated in the cervical 
can jonally be felt from without, along the course of the 
cesophagus, more frequently on the left side, and sometimes only indis-_ 
tinctly, In other cases there is noticeable tenderness on pressure at a 
definite point, frequently along the inferior border of the left sterno- 
eleidomastoid musele, If secondary inflammatory manifestations have 
set in, the patient will complain on moving the neck, there may be a_ 
noticeable swelling of the neck, or an abscess. If perforation has 
occurred, there may be crackling due to emphysema. 

Foreign bodies may cause rapid swelling of the thyroid gland, 
in the form of extensive soft struma which had not previously been 

ent. This may result from venous stases carats by the 
ence of large foreign bodies lodging for several days at the lial 
of the thyroid cartilage and producing difficult respiration (v. 
heck), also in case of foreign bodies injuring and penetrating the 
roid gland (Krénlein (Egloff), Gerster), as a result of thyroiditis 
or strumitis brought about by septic infection. In case of foreign 
bodies remaining in the esophagus (Kénig), as well as in the ease of 
forgign bodies that have been removed from the latter, swelling of the 
thyroid gland may simulate hematoma, and thus lead to incision on 
the wrong side of the neck for the purpose of controlling a supposed 
hetnorrhage from the mouth, 

\In most cases, besides inspection and palpation, examination with 
bougies is necessary, particularly in cases of foreign bodies lodged in 
the thoracic portion, in order to determine the presence and exact 
situation of the latter. In case of emergency an ordinary English 
flexible asopbageal bougie can be employed for this purpose; but @ 
block-tin sound is better, especially one with an ivory olivary tip, or, 
in case of metallic foreign bodies, a whalebone staff provided with a 
metal spherical tip or any foreign body sound.’ On touching a fore 
body with the latter instrament a rubbing can be heard or at least felt, 
Care should be taken that the instrument does not rub against the 
teeth. 

In conducting such an examination it is a good plan to have the 
head of the patient well extended at the outset or as soon ax the 
instrument has passed the isthmus.. A straight instrument if passed 
ina eurve, presses hackward, and will therefore glide along the posterior 
wall of the pharynx. It not infrequently happens therefore that for- 
eign bodies attached to the anterior wall cannot be discovered, partiens 




















* This consists of an Englith flexible bougie provided with a cylindrical tip of 
ivory or metal. This instrument is not “© liable to be canght by the thyroid earti- 
lage on withdrawing it as the bougie a boule is. 
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larly if their convex surface is applied to the concavity of the anterior 

This Bris particularly to artificial teeth. If this should be 
the case, the walls of the @sophagus should be palpated by moving the 
instrument in various directions. If the contact of a foreign is 
felt or there is some obstruction preventing advance of the instrament, 
the distance the instrument has from the teeth should be meas- 
ured, In graduated sounds the distance is simply read off. It is easy 
to be deceived as to the level of a foreign body even if the latter has 
been touched. (Wright.) When the foreign body is placed longitu- 
dinally, the sound may touch either its upper or its lower extremity ; 
a ool satel may touch a foreign body with either the spring or the 
hook. 

After preliminary examination with the bougie, whether positive or 
negative, the surgeon should at once proceed to perform cesop! PY, 
provided he has mastered the technic of the latter. In case the pre- 
iminary examination was positive, it will be known at once what 
length of tabe is to be employed for removing the foreign body, If the 
preliminary examination was negative, the entire length of the esoph- 
agus should be carefully examined, for in this case the asophagoscope 
must serve the of diagnosis as well as treatment. It is im- 
portant to mention ae cases in which it is assumed from the exami- 
nation with the sound that the ign body has descended. Many 
eases are known in literature in which foreign bodies embedded in the 
esophagus were not discovered with the bongie, and caused death, 

Very small, pointed, embedded foreign bodies are frequently only 
discovered on slowly withdrawing the tube, as in inserting the latter, 
just as in using other examining-instruments, they are covered by a 
fold of mucous membrane. At the site where the body is situated 
there will be noted at once a marked redness and swelling of the mucous 
membrane, small hemorrhage, a tear, a waving shred of mucous mem- 
brane, a dull-white area of decubitus, or a loss of substance with a 
purulent coating. The foreign body will be conspicnous by the eon- 
trast of its color with that of the mucous membrane, This is particu- 
larly the case with pieces of bone. Removal is frequently easy. In 
difficult cases one may consider the position of the body, the manner 
of its attachment, or some way of turning it, 

Besides examination with bougies and csophagoscopy there is a 
third, the most recent method of examination—examination with the 
x-rays, either by means of the fluoroscope or x-ray photograph. This 
method has shown itself practicable in numerous instances, bt~ 
edly radioscopy is least irksome for the patient, and in case of suitable 
foreign bodies (bones, artificial teeth, metallic objects, ete.) it is an im- 
portant aid to diagnosis and m: of importance in controlling the 
handling of instruments (forceps, atohers). 

Tt is important in case of foreign bodies situated in the lower por- 


tion of the esophagus, where tion with the fluoroseope or 
i de, to have the putient 
ition, in order that the object will 


































ion, nga eg and their consequences, Every foreign bo 
Clete or esophagus may cause serious danger or even 
uld therefore be removed as soon and as conservatiy 
ath 
Treatment.—The treatment of foreign bodies should be 
as soon as the diagnosis has been made. Unfortunately cases us 
apply to the surgeon for treatment when complications have 
set in as a result of the presence of the foreign body for some 
as a result of efforts on the part of the patient to remove it ( 
swallowing solid food, use of emeties, etc.), or thro 
the part of the physician to extract or fo 
Where there is danger of asphyxia through impaction of 
bodies (artificial, teeth, picees of meat, ete.) in the lower portions 
the pharynx or in the entrance to the cosophagus, it may be 
remove them with the bent finger, as was successfully accomplished. b 
Diefenbach and v. Langenbeck among others, If the foreign 
cannot be reached with the fingers, a pair of curved pharyngeal foreep 
should be employed. If there ix impending serious danger, trache= 
otomy must first be performed and attempts at extraction continued — 
subsequent! If the latter are unsuccessful, pharyngotomy or cxo= 
phagotomy will be indicated. In case of softer bodies (meat, potato, 
ete.) attempts may be made to press them against the vertebrae, and 
squeezing them render them of such a form as to enable their being 
swallowed or removed. This removal is carried out by removing sue~ 
cessive portions with pharyngeal forceps. 

y is necess in rare cases in which the foreign body 
has passed the isthmus and is pressing upon the trachea from behind. 
Usually the efforts on the part of the patient to force ont or swallow 
the body are successful. Dyspneea can usually be ved by grasp- 
ing the larynx and drawing it forward. If in exceptional cases dys= 
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cop, 

examination with a bougie, and extraction or the into 
do damask GA ts ot Oe issn ere 
method. Ina large number of cases in which removal of foreign 
could not be accomplished with coin-catcher or forceps, this was rapidly 


situated in the lowest portions of the Tn the same 
py itself useful in removing foreign bodiatengts 
by strictures extraction by month was almost im and 


the lumen, or if’ sharp anh georlbce an injury that may have serious 


8, 
ure, which obstruct the lumen of the tube, but which are not 

ous on account of their shape and size, frequently glide into the 
stomach after inserting the tube, evidently as a result of the dilata- 
tion of the wsophagus and peristalsis exeited thereby, This is expe- 
cially noticeable in the region of the hiatus. 

Occasionally on advancing the tube artificial teeth lodged in the 
lower portion of the asophagus glide inte the stomach, (vy, Hacker, 
Gottstein.) For artificial teeth without metallic plates that’ have 
been caught, Killian has devised a method of inserting a galvano- 
caustic loop through the tube, entting up the foreign body with the 
latter and removing the different portions. Mikulicz is preparing for 
this purpose a knife-shaped galvanocautery ; the author is preparing 
one that is hook-shaped. 

With the aid of the asophagoscope the author has been able in a 
series of 27 cases to remove successfully by one method or another 
foreign bodies lodged in the normal or constricted esophagus without 
producing the slightest injury to the patient (except in a case of car 
cinoma), 30 that since the 1887 he has not found it necessary to 
perform cxophagostomy for foreign body. 

Obviously, rational treatment would be limited if removal of a 
foreign body was to be obtained at any pr In cases in which ex- 
traction by conservative methods is impossible because foreign bodies 
are so firmly embedded, as well as in cases of evident inflammatory or 
phlegmonous manifest: in the neck, or in the presence of hemor~ 
rhage, external operatior indicated. But there a number of cases 
in which, by means of ¢ aazoscopy, cesophagotom: even gastrot- 
omy can be avoided. For this reason, and in order that the surgeon 
may be able ta determine the indications for any necessary operative 
interference, it is desirable that he be acquainted with this method of 
examination. 

Exrractioy Turoven Tue Movuta,—Removal through the 
mouth should be aimed at in cases of foreign bodies which by their 
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form and character are liable to produce injury, particularly where 
they are situated in the upper part of the cso; #, but only if this 
ean be accomplished without using undue force. The longer a foreign 
bedy has been embedded, the more must. injury and the consequences 
of the latter (ulceration, abscess) be considered, and the more cau- 
tiously must one proceed unless, where the site of the obstruction is 


Fra. 9. Fro. 10. 


Pharyngenl forceps. ‘Esophageal forceps 


lin the thoracic portion 
careful attempts at particularly if on account 
of the situation o} if 


esophageal forceps. They 
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Forceps opening from side to side. Lutter forcepu. Weiss fish-bone catehon, 


With these instruments it is almost impossible to reach farther than 
the region of the thyroid cartilage (except with the long esophageal 
foreeps). They are held in the same way as a bullet-forceps aa passed 
under guidance of the finger. 

2. Instruments designed to be passed beyond the foreign body, and 
which on being withdrawn catch the latter and draw it upward. These 
instruments are intended principally for objects lodged in the lower 
part of the @sophagus which do not completely obstruct the latter, 
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Weiss’ fish-bone catcher (brush- or umbrella-probang) is illustrated 

in Fig. 13, with ring, metal tip, and “Sympson’s contrivance (c). 
It is passed beyond the foreign body with the bristles folded and held 
in place by Sympson’s contrivance (@) ; it is then opened like an um- 
brella (/), and the walls of the esophagus swept from below upward, 
the instrument being held with both hands. If by this procedure the 
one cannot be withdrawn without using a great deal of force, the 
ristles are again folded in the same way as when the instrament was 


Grife’s “pharyngeal basket” or coin-catcher consists of a whale- 
bone staff, one end of which carries a small sponge, the 
other end being provided with a shallow basket which Fra. 14. 
turns on a hinge, or, more useful still, a smooth double 
hook movable in both directions. (Fig. 14.) A pharyn- 
geal hook with a rigid, hook-shaped metal loop is not so 
practicable. With a single hook it may casily happen that 
the hook is directed to the side away from the foreign 
body. The movable double hook can more readily be 
passed between the foreign body and the wall of the 
cesophagus because it ean tarn from side to side, and 
because it more readily catches the foreign body on being 
withdrawn, as experience has shown. If the first attempt 
is unsuccessful, the instrument should be again passed be- 
yond the foreign body and then turned upon its axis be- 
fore being withdrawn. If the hook catches the foreign 
body, the instrument is first drawn tight in order to test 
it, and thereupon slowly withdrawn without using great 
force. Before passing the instrument the patient may be 
allowed to swallow a little oil or egg-albumin in order 
to fueilitate the passage of the instrument, If after 
catching the foreign body the instrament cannot be with- 
drawn without exercising undue force, it should be 
withdrawn alone. Usually this is easily accomplished by 
passing it down a little and then rotating about its axis. 

Cases are known, however, in which this failed after re- camiee 
peated efforts, and in which the coin-eatcher had to remain “Catsiwe 
a day or longer till asophagotomy could be performed. 

PusHiINnG powN INTO THE Sromacu.—A_ foreign body should not 
be pushed down into the stomach un! it can safely be assumed that 
this procedure will not be to the disadvantage of the patient. The 
cases which are adapted to this method are those in which there are 

ndinous portions of meat, pieces of potato, ete. ; also 
he bodies are not to , have smooth surfaces and 
form, and which cannot easily be grasped with the above 
nstruments, The b strument for this purpose is an 
i ul tip. 
hagus, and particu! 
the presence of stricture, I nethod may be use 
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sheer the loosened body and the remainder will then glide into 
the stomach by itself or with the aid of a cylindrical bougie, The 
cylindrical Tiigie abou jot. be: ated deny them tigtkaae petemeaee 
under steadily increasing pressure. 

Where these mi are unsuccessful or in those cases in which 
they are contraindicated from the outset, a surgical for the 
removal of foreign bodies must be employed. Among these are : (1) 


i 
é 
1 
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Associated with these as an extreme measure is dorsal asophagotomy 
through the mediastinum. 

Puaryxcotomy.—Pharyngotomy is more fully discussed under 
injuries and diseases of the nasopharynx. The author may mention 
here that so far it has only been employed for the removal of foreign 
bodies from the pharynx (10 cases, Honsell), but never for the removal 
of foreign bodies from the esophagus. 

(Esopxacoromy.—Ckophagotomy is the most important opera- 
tion in cases of foreign body of the asophagus and the one most 
frequently employed. The indications have for the most part been 
discussed above. G, Fischer has formulated the following general 
principles, and which assume the presence of a foreign body at a site 
which renders msophagotomy practicable : 

1. A foreign body recently swallowed, which cannot be removed by 
other methods, must be removed by cesophagotomy before the end of 


Fra, 16, 


Moree-hair probang, (Brewer.) 


the second day, Impending asphyxiation necessitates immediate 
tracheotomy. 

2. If the foreign body has been swallowed several days previously 
and one attempt at removal has been unsuccessful, cesophagotomy 
should immediately be performed. 

3. If the nature of the foreign body would render any attempt at 
extraction or pnshing downward unsuccessful, operation should imme- 
diately be performed. 

4. In cases of existing infiltration of the neck, or if hemorrhage 
from the mouth has occurred, @sophagotomy should immediately be 


performed, 
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It is sufficient to point out here that one of the principal non- 
bloody methods is csop! yy; that in difficult eases in which, for 
instance, foreign bodies are 1 in the thoracic portion, the latter 
method ean be employed by means of a short tube inserted through 
the wound or an artificial fistula. In this way it is possible to obtain 
a view from a shorter distance than from the mouth, and to ascer- 
tain the manner in which the body is caught, how held, and in what 
way it should be turned, and thus be spared the necessity of per- 
forming a gustric operation. 

When a foreign body is situated in the thoracie portion and cannot 
be removed through the mouth by the non: ly methods nor be 
pushed down, the question to decide is whether it is better to remove 
it by means of axophagotémy or through the stomach. This must be 
determined by the seat of the foreign body. 

Assuming an average length of 25 om. for the adult male wsopha- 
gus, it can generally be said that the inning of the cesophagus is 
about as far from the teeth as the cardia is from the bifurcation, or 
about 15 em., while the distance from the thyroid cartilage to the 
bifurcation of the trachea is about 10 em. 

As measurements on the cadaver show that the distance from the 
sternum to the part of the esophagus at the level of the bifurcation is 
about 4-8 em. in males and 3-6 em, in females, the average distance 
from the teeth to the superior aperture of the thorax can be put down 
a3 19-22 cm, in males and 18-21 om, in females. 

Histories of cases published offer little information bearing on this 
question, as the site of the foreign body is either not stated or else is 
incorrectly estimated. The majority of foreign bodies removed by 
means of csophagotomy were situated behind the larynx, particularly 
behind the thyroid cartilage and in the region of the superior aperture of 
the thorax. Occasionally where the foreign body was w into the aper- 
ture of the thorax difficulty was experienced in graspi with forceps. 

Tn isolated cases foreign bodies situated 23, 27.5, 28.7, and 33,7 
em, from the teeth were removed (Strom, McLean, Alexander Maun- 
der, ete.) Billroth twice extracted a plum-stone situated several cen- 
timetres above the cardia in the case of a woman with a stricture due 
to swallowing sulphurie acid, 

In general, larger foreign bodies wedged fast in the cesophagus 
cannot be safely removed through the wound with forceps except by 
the aid of @sophagoscopy unless they can be reached the finger, 
‘These conditions were present in Riedel’s case ( om the teeth, 
female, twenty-five years old) (Gide), del, foreign 
bodies situated not more than 20 to he teeth can be 

ded that it be pos 
reign. bodies sit- 
uated lower down 
attempted, to be follow: 
‘The msophagote 
. body through the 
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thyroid inward. Th the usual eases in which the a 
exposed for a few centimetres below the thyroid nikee 
rior and inferior thyroid arteries, being situated above and below 
space, respectively, can be The superior 
extends above the beginning fue, esophagus cd 
across the pharynx. If the @sophagus must be opened lower down, — 
it may be necessary to cut the inferior thyroid artery between li “ 
as after its origin from the subclavian behind the carotid it takes 
an oblique course, running inward and upward over the esophagus 
and crossing the recurrent nerve. If more room is required in ex- 
posing the csophagus as far as the superior aperture of the thorax, 
the sternal head of the sternomastoid muscle should be divided just 
as in the case of struma or other tumor. Occasionally, if strama 
ns Pec it will be necessary to remove the respective lobe of the 
yroid, 

The esophagus will be found at the bottom of the wound, situated 
to the left of the trachea, It appears as a flattened, rounded band, 
whose fibres run longitudinally, of a reddish color, and will be 
nized possibly by swallowing movements. Behind, can be felt the 
bodies of the vertebre covered by the longissimus colli muscle. As 
the recurrent nerve runs in the groove between the trachea and eesoph- 
agus, it is better to open the latter at the side. By inserting an 
English elastic catheter or a whalebone or tin sound through the 
mouth, the wall may be pushed outward at this site. Occasionally 
the latter condition will be produced by the foreign body. Where 
there is perforation of the esophagus purulent infiltration and odema 
of the surrounding tissues will serve as a guide. The muscular coat 
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is strong and only loosely attached to the mucous membrane. Tt 
is of advantage therefore in incising the cesophagus to hold the wall of 
the latter firmly with the fingers where it is stretched by the foreign 
body or over the sound in order that the incision may be carried 
through the mucosa, The edges of the incision should be immediately 
retracted by means of two ligatures passed through all the layers. 
(Billroth.) If the opening be made free hand, it is best accomplished 
by means of two forceps, grasping first the muscular layer and then 
the mucosa, 

The foreign body is as a rule found lying near the wound or can 
be felt with the finger. It should be removed with a straight or 
curved pair of forceps. If this fails, the esophagus, which should be 
firmly held by the ligatures, must be opened farther in one direction 
or the other. If fingers or forceps slip and the foreign body is wedged 
in, it must be loosened by means of elevators or turned, or occasionally 
broken up with bone-forceps. aren 

In case of foreign bodies that are liable to produce injury eure 
must be taken to prevent the edges of the wound from being torn 
during their removal. Where foreign bodies are situated in the lower 
thoracic portion removal may be facilitated by gently drawing up and 
stretching the esophagus. Under these circumstances cesophagoscopy 
through the wound should be considered. In a number of cases 
foreign bodies were not found after operation or they disappeared in 
the course of the latter, having passed into the stomach unnoticed as 
a result of relaxation of the esophagus during anssthesia or as a result 
of the incision. 

After-treatment.—The wound of the cesophagus should be sutured 
in those eases only in which the latter was not contased during extrac- 
tion, in which the foreign hody was present for a short time only, and 
in which no inflammatory manifestations, pressure-neerosis, or uleera~ 
tion is present. Either eatgut or silk is employed for enturing. In 
order to prevent separation of the sutured edges by muscular contrac- 
tion the mucosa and the muscular layer can be sutured separately, 
But even this will not absolutely prevent separation. Even under the 
most favorable circumstances suturing is not followed by primary 
union, and generally only prevents or limits the escape of food during 
the first period. It is advisable therefore to drain the rest of the 
wound with iodoform gauze, following which the skin-incision, with 
the exception of its lower angle, can be closed. In all cases in which 
primary union is not to be expected a drain or stomach-tube should be 
passed into the wsophagus as far as the stomach and the wound about 
the tube filled with iodoform gauze in order that pressure of the tube 
will not cause necrosis. In doubtful cases it is better to adopt the 
open method of treatment, as experience has shown that the period of 
recovery is not materially shortened by suturing. If the wound in 
the @sophagus is not large, it soon contracts, and recovery may be 
completed in twelve or fourteen days, which is about the sime time in 
which suturing is successful, as the cases in Billroth’s clinic, among 
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open method of treatment is employed, nourishment o the first 
days is provided through the tube inserted into the wound. 
this the tube is removed and the patient allowed to swallow, In ‘a, 
beginning the wound in the asophagus can be held closed by using 
two fingers. 
It is only recently that this operation has been more frequentl 
employed. The relatively high mortality, about 24 per cent. 
statistics, with the addition of the cases compiled by Egloff, 
and Bull-Walker, show 184 cases with 45 deaths), cannot be referred 
to the operation itself, but to the ulceration, perforation, and gan- 
grene of the esophagus, erosion of bloodvessels, exhaustion, ete., pro~ 
duced by the foreign bodies. In other words, the high mortality is 
due to the fact that oxophagotomy was performed too late. ‘The 
operation itself is not very dangerous; thus all of the 9 cases 

upon in Billroth’s and Gussenhauer’s clinic from the year 1880 to 1897 
recovered. 

Gasrroromy aNp Gasrrostomwy.—Removal through the stomach 
is indicated in all cases of foreign bodies situated too low in the thoracic 
portion to be reached by cesophagotomy, which cannot be removed by 
the latter operation or by other means. It is adapted therefore to 
cases in which foreign bodies are situated 26 cm. or more from the 
teeth, as well as those situated near the cardial end of the esophagus, 
particularly in case of large, angular, irregular-shaped bodies, 

For the surgeon who is skilled in the use of the msophagoseope the 
indications for gastrotomy will be as infrequent as for cesophagotomy, 
particularly in case of rounded hard bodies which do not pola injury. 
Artificial teeth, bones, apricot-stones, ete., situated below the bifureation 
and at the level of the diaphragm, can usually be extracted without 
difficulty or danger. Occasionally where the tube is passed far down, 
dilatation of the esophagus will result in the body passing into the 
stomach or in allowing it to be easily pushed down. Tn case foreign 
bodies are lodged immediately above the car ‘en where they are 
liable to produce injury, the ‘latter procedure tifiable. Even if 
gastrotomy should be subsequently indicated, the latter operation is 
much simpler and leas dangerous where a foreign body is located in the 
stomach than where it is firmly impacted in the esophagus. Tt might 
be possible in difficult cases to extract a fi » body situated low 
down in the esophagus through the gastrotomy-wound by loc 
the foreign body during anwsthesia with forceps by the aid of the 
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cesop! so as to place it within reach of the finger passed 
through the stomach. 

Tn the removal of Joreige hoa situated low down in the thoracic 
portion there is always the disadyantage that this portion of the 
agus cannot, like the cervical portion, be ex, |, and that ore 
operation must be carried out in the dark. Gastrotomy and gastros- 
tomy must now be considered. 

Gastrotomy is particularly Suplicable in cases in which foreign 
bodies are situated near the cardia and the oesophagus is normal. 
Various methods may be employed : 

1. The index finger may be introduced into the stomach through 
a small opening high in the fundus, (Wilms.) The finger is sur- 
rounded by a purse-string suture which holds the stomach-wall in close 
contact with it, and the anterior wall of the stomach is pushed in suf- 
ficiently to allow the finger to pass through the cardia to the foreign 
body. 

2. Method of ing instruments (forceps, etc.) through an open- 
ing in the roralintt tter being held ‘ond the edges of the 
abdominal wound, By this method Trendclenburg was able to remove 
artificial teeth through a small opening in the stomach with forceps. 

3. Method of passing the hand into the stomach after the latter has 
been opened and retracted with ligatures. (The incision in the stomach 
should be about 13 em. long.) 

4, Method of passing the hand into the stomach after the latter has 
been temporarily sutared to the abdominal wall and only subsequently 
opened. (Trendelenburg, Quadilieg.) 

5, Method of employing a string. 

Where the foreign body was situated high up, a small sound was 
passed either from above or through the stomach, To this was attached 
a“ piece of string armed with a sponge or piece of drainage-tube, the 
purpose of the latter being to pull the foreign body upward into the 
mouth or down into the stomach (Bull, Finney, peach-stone). This 
procedure and attempts at removal in general are rendered easier by 
previously performing cesophagotomy, althongh rarely except in chil- 
dren is it ible to make the fingers touch when passed into the 
stomach and the wound in the neck, respectively? 

Only by the method of Wilms (foldmg in the anterior wall) or by 
passing the hand into the stomach is it possible to enter the cardia with 
the finger, and even then it may be very difficult. If the stomach is 
drawn forward and retracted and only one finger inserted, it is impos- 
sible to reach the cardia, which is situated at about 20 em. from the 
anterior abdominal wall. In more difficult cases, particularly those 
in which foreign bodies are impacted above the cardia, and in whieh 
various procedures are necessary in order to loosen and bring down 


forsdiassomest that the methors described under 2, 2, and 4 have previously been per- 
formed. 

* This was repeatedly attempted on the cadaver at Trendelenburg’s clinic hy Wilms 
and by the author, and always failed, 
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former, passing in the whole hand be pegticrdiniry ema 
method, experience having shown that a smaller incision of the stomach — 
is not adequate in complicated cases. (Richardson, Wallace, and 

‘The entrance of stomach contents into the abdominal eavity should 
be carefully avoided by seaisog and packing around the stomach. 
The method described under 4 be employed when the 
stomach is well drawn forwant and ret : 

The opening of the cardia is frequently obstructed by folds. En- 
trance into the latter may be fieilltnted both when using the index 
finger alone according to Wilms, or when the whole hand is passed 
into the stomach by pushing the finger along the lesser curvature, by 
stretching the stomach in this direction, or by lifting up the ee wall. 
(vy. Hacker.) Where the incision into the stomach is Taree walls 
can be held apart and the cardial opening exposed to view. 

The abdominal incisions employed are either Fenger’s parallel with 
the left costal arch, or a longitudinal incision at the outer border of 
the left rectus muscle ; more recently « median incision has been em- 
ployed. The fold of the stomach is drawn forward and retracted and 
opened by an incision parallel with the greater curvature, or, better, 
parallel with and between the bloodvessels. ‘The edges of the stomach 
are grasped with clamps or held by ligatures and drawn over the edges 
of the abdominal wound, and then held sufficiently far apart to allow 
the operator to pass in one hand, After removal has been completed 
the wound in the stomach should be carefully sutured, 

Gastrotomy for the removal of foreign bodies from the lower portion 
of the esophagus has produced excellent results in selected cases, Tn 
16 cases (Richardson, Bull, Trendelenburg, Finney, White, Wallace, 
Morton, Lejars, Stunbo (Romm), Edmunds, Thiriar, Quadflieg, 
Wilms, Hansy) extraction was successful ; 2 of these died and 13 reeoy- 
ered. Gastrotomy was unsuccessful in 4 cases. (Stelzner, Henle, 
Enderlen, Jacobson.) 

Gastrostomy combined with the string method discussed under gas- 
trotomy, is particularly serviceable in cases in which foreign bodies 
are situated at a distance, and in which there is tight stricture of the 
esophagus, the object being to dilate the latter at the same time. It 
may also be successful in cases in which the esophagus is normal, in 
the presence of’ soft or rounded bodies that are not liable to produce 
injury. 

Dorsai. on Troracte (Esopnacoromy.—Exophagotomy through 
the posterior mediastinum is the method of last resort in the case of 
foreign bodies lodged in the intrathoracic portions of the esophagus 
(particularly below the bifureation) when—and only under such e¢ 
ditions—these bodies cannot be removed by other more conservative 
method and purulent mediastinitis is apprehended. 

‘The dangers of dorsal mediastinotomy (ace page 56) are increased 
by opening the ingus through the wound of the former, Gastrot- 
omy should be previously performed for the purpose of supplying 
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nourishment to the patient. If the pleura has remained intact, the 
esophagus should be opened at once, Where there is extensive injury 
of the former this should be iar till there is firm adhesion of 
the layers of the pleura, the wound having been packed with iodoform 
gauze for several days. 

This operation has been performed twice to remove artificial teeth 
(Henle, Enderlen ; Forgue opened only the mediastinum). Enderlen’s 
patient was the only one to recover, but in consequence of abscess of 
the liver and subphrenic abscess (preliminary gastrotomy had not been 
performed) convalescence was protracted ; the esophageal fistula 
closed only after nine months, 

Treatment of Complications of Foreign Body in the (sophagus.— 
The most important complications which follow the swallowing of 
foreign bodies are hemorrhage and phlegmonous processes resulting 
from injuries of the a@sophagus, There may be severe beaglai sf 
where the sree body is situated partially or entirely within 
asophagus, or where in case of perforation it is situated outside and 
adjacent to the latter. Hemorrhage may also take after removal 
of the foreign body through the mouth or through cesophagotomy= 
wound, Where cesophagotomy has been performed there is hemor- 
rhage from the wound, otherwise it occurs from the mouth. There 
may or may not be vomiting of swallowed blood. 

Hemorrhage from the mouth is caused by injury of the vessels of 


the neck, less frequently by injury of one of the c@sophageal vessels, 
Its occurrence will necessitate exposure and ligation of the respective 
vessels. As soon as the seat of the forei ly has been determined 
esophagotomy should be performed. In the course of the latter 
operation the injured vessel should if cha be ligated before the 


cesophagus is opened, The presence of hemorrhage into the tissues 
surrounding the asophagus before the latter has been opened would 
point to perforation of the latter and render it advisable to search care- 
fully for the injured vessel in the tissues surrounding the wound of the 
cesophagus in order to tie it, at a time when the parts are not displaced 
and the contents of the msophagus have not eseaped. Not till then 
should the esophagus be opened and the foreign body removed. If 
there is no perforation of the asophagus, hemorrhage must arise from 
one of the vessels in the wall of the asophagus. This may be the 
case also where the cesophagus has been perforated by a foreign body, 
but the accident is rare, 

If during the operation there are no signs of perforation in the 
surrounding tissues, and if upon opening the asophagus it is seen that 
the foreign body has: penetrated the wall of the esophagus in another 
direction, and if site is surrounded by blood-clots, it is advisable 
to look for an injured vessel in the wall of this portion, or even to dis- 
sect ont the tissues surrounding the asophagus at this site in order to 
find the injured vessel. 

In nearly every instance of hemorrhage in case of foreign body 
the former is due to erosion of one of the vessels of the neck, whether 
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Where there is severe secondary hemorrhage from the wound after 
eesophagotomy the same procedure may be employed. Whether hem= 
orrhage is caused by injury of a large vessel during operation or, as has 
more frequently been the case, is caused by pressure-necrosis from an ceso- 
phageal tube inserted for the purpose of supplying nourishment, the 
above method should be employed. It is advisable not to choose too 
large a tube. The latter should preferably be left in place for a few 
days only. (See Decubital Ulcers.) 

Where hemorrhage occurs after removal of the foreign bodies by 
cesophagotomy death generally takes place instantly, as in the eases of 
Bose, Krinlein (inferior th id artery), Gerster, and Weinlechner. 
Ligation of the injured v rarely followed by recovery (inferior 
thyroid artery, Frew ; inferior vid vein, Krénlein), Even where, 
after severe hemorrhage, the opening in the vessel is temporarily closed 
by a blood-clot and the vessel can be quickly tied (Billroth, carotid) 
the patients soon die from loss of blood. 

Treatment of Retro-cesophageal Abscess, Empyema, and Pyopneumo= 
thorax.—Contrasted with those cases mentioned above, in which the 
foreign body produces an ulcer or cireumseribed abs there are 
other cases in which abscesses of the neck or rapidly advancing inflam= 
mation of the submucous and peri-cesophageal tissues as a result of 
infection of the site of injury by the decomposing bod by the 
entrance of decomposed food occur. This is particularly liable to 
happen where perforation is caused by the stomach-tube. 

It is of practical importance that these phlegmonous processes fol 
lowing ulceration, perforation, or gangrene of the oesophagus, which 
may lead to suppuration of the pleura, to pneumonia, and gangrene of 
the lungs, asa rule first involve the loose connective tissne between 
the vertebral column and the esophagus, and then extend from the 
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latter. Accordingly one can hope to check the progress of the disease 
by opening ae early. Unfortunately, however, these processes 
show a septi icy from the outset, more frequently causing diffuse 
seropurulent infiltration of tissues than the formation of pus. 

The onset of abscess is characterized by fever not necessarily high, 
occasionally ushered in by chills, accompanied at times by marked 
swelling of the pharyngeal mucous membrane (at times there is dis- 
tinct swelling of the posterior peerage wall), also pain on swallow- 
ing or moving the neck, frequently difficulty in reathions which 
may develop into phy if edema of the glottis should oceur. These 
symptoms may rapidly lead to the formation of a fluctuating retro- 

haryngeal abscess. If the abscess extends lower down or is situated 
howe down from the outset, there will be tenderness of the neck and 
a doughy swelling at one or both sides of the trachea and larynx, with 
or without crepitating emphysema. The neck has been found inflamed 
and swollen, and the cellular tissue at the side of the esophagus infil- 
trated with pus as early as two or three days after injury of the 
esophagus, Ina number of cases in which a bone had been swallowed 
there was gangrene of the wall of the esophagus, as well as abscess 
of the mediastinum and pleuritis, on the fourth day after the accident. 
Subcutaneous emphysema of the neck is an extremely im) nt and 
ominous symptom. In case of foreign bodies perforation of the h- 
agus will first be thought of. In abscesses which rapidly undergo 
ichorous decomposition emphysema may be due to the formation of gas. 

Tn all cases of abscess caused by foreign bodies, as well as in many 
cases of abscess of the neck, an external incision like that employed for 
cesophagotomy should be made. By means of the latter the site of 
perforation should be exposed, the foreign body removed, and all puru- 
lent or ichorous tissue opened up. If the abscess extends behind the 
viseus, or even to the opposite side, or if the body has perforated in 
that direction, a similar incision should be made on the other side also 
and carried well into the retro-cesophageal tissue, so that this space may 
be packed with iodoform gauze from both sides ; at the same time treat- 
ment should be directed toward suppuration proceeding in other diree- 
tions (trachea, retropharyngeal space, etc.). 

The prognosis of existing abscess of the neck is usnally unfavorable, 
Even when it is possible by means of operation to prevent its progress, 
aspiration of septic material may have already caused fetid bronchitis, 
pneumonia with subsequent abscess or gangrene of the lungs, and 
ichorous pleuritis. The conditions become still more unfavorable when 
abscesses extend into the thorax, or if the foreign body hus produced 
an injury and abscess in the latter region. In these eases abscesses 
develop in various directions (pleura, pericardium, stomach, with sec- 
ondary affections of the lungs, empyema, pyopneumothorax); also 
hemorrhage from the thoracic vessels (aorta), etc., besides direct per- 
foration of neighboring organs by foreign bodies. 

Very rarely injury or perforation of the esophagus by a foreign 
body is followed by empyema or pyopneumothorax. Empyema may 























Whenever in ah i aan into the pleural A 
the latter should be immediately opened by extensive incision. 
same is trae in case of exndation into the pericardium as soon as 
exploratory puncture shows pus. 

Tn those cases in which abscesses of the neck extend into the supe- 
rior mediastinum or in which abscesses originate in the latter and 
aseend to the neck, the easier or less dangerous operation should be 

formed, namely, opening the abscess in the neck, from which region 
Loprting dorsal ete oe be reached (cervical mediastinotomy). If 
the operation is unsuccessful, or if the abscess is situated lower down 
in the mediastinum, it may be necessary to consider opening of the 
posterior mediastinum through the back (dorsal mediastinotomy), 

For cervical mediastinotomy, Heidenhain recommends entering 
above the sternoclavicular articulation (particularly where transverse 
incision is employed), and between both heads of the sternocleidomas- 
toid musele, or better still by dividing the latter from the clavicle and 
advancing on the right side between the common carotid artery and the 
jugular vein, and on the left side to the outer side of both structures. 
Tn two cases the author was successful by making a longitudinal inei- 
sion along the inner border of the sternomastoid muscle and advancing 
on the inner side of the large vessels. The localization of pus or 
subcutaneous emphysema will generally offer information as to the 
proper route to pursue, Of 6 cases in which the mediastinal cavity 
was thoroughly opened and drained through the neck, 4 recovered. 
(Heidenhain, Rasumowsky, v. Hacker, Konig, Dobbertin.) Tn. the 
author’s ease there perforation of the thoracie portion of the 
esophagus by a bougie. Two cases died. (Ziembicki, v. Hacker.) In 

Zi Konig) perforation of the a@sophagus by pieces of 
: letermined. 
off was the first to suggest rules for opening the posterior 
mediastinum through the back (dorsal mediastinotomy). Further 
studies on the cadaver were conducted by Quénu and Hartmann, by 
Potarea and Bryant. According to the author's investigations on the 
cadaver, it is possible to expose the @sophagus on either side above the 
arch of the arota, but it is better to out the operation on the left 
side, as here the esophagus lies nearer the incision. ‘The same thing 
was pointed ont by Bryant and Nasiloff. Below the arch of the aorta 
it is easier to gain access and separate the pleura on the right side. 
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(Bryant, Nasiloff, Potarea.) Quénu and Hartmann recommend pro- 
ceeding on the left side in all cases, for the reason that on the ri 
side the pleura extends farther behind the esophagus in the form of a 
blind sac. Enderlen recommends proceeding on the left side above 
the bifurcation, on the right side at the level of the fifth and sixth 
dorsal vertebre, either the right or left side below the latter as far as 
the diaphragm. 

Incision is generally made longitudinally, midway between the 
median line and the border of the scapula, dividing and retracting the 
muscles, the patient being placed either on his back or the opposite 
side. Quadrilateral (Bryant) or circular flaps, including skin and 
musele, extending outward to the inner border of the scapula with the 
base over the spinous processes (Rehn), have been recommended. 
After exposing the ribs one of the middle ones is carefully resected 
subperiosteally, then the others, as many as are necessary. If there is 
only abscess formation, sufficient room will usually be provided by the 
resection of 4—6 em, of three or four ribs, taken from the region of 
the articulation between the rib and the transverse process. The 
author does not consider resection of one or two processes (Heiden- 
hain) necessary or advantageous, The separation of the pleura should 
commence at the transverse process of the vertebrie. If it is intended 
to expose the asophagus, ete., it will be necessary to resect: greater 
portions of the ribs ie 10 cm. from as many ribs as necessary, 
usually about six). During the operation care must be taken that 
pleura is not lacerated by the edges of the rib through violent respira- 
tory movements, is happened in Rehn’s first case, 

Except in those cases in which it was performed on account of 
caries of the vertebra (Treves, Schiffer, Autrecht, Vincent, and others), 
this operation has been performed on the living subject in only a few 
cases, Rydygier operated on the right side ina case in which after 
removal of cervical lymph-glands an abseess developed into the poste~ 
rior mediastinum, He was successful in separating the pleura (us was 
true when Obalinski and the author operated on the cadaver). Up to 
the present time there has not been a single case of acute abscess cured 
by posterior mediastinotomy (Cavazzani operated in a case of chronic 
abscess). 

In order to reach the esophagus, Rehn, Forgue, Henle, and Ender- 
Jen operated upon the right side; Llobet, on the left side. Rehn and 
Forgue operated below the arch of the aorta, the former in a case of 
stricture due to swallowing sulphuric acid and of carcinoma, respec- 
tively; the latter, in a case in which « large copper coin had been 
swallowed. In all 3 cases the operation was interrapted by dangerous 
symptoms, Rehn was successful only in his second case; both patients 

ied os a result of the operation. After unsuccessfully performing 
mediastinotomy Forgue finally removed the coin through the mouth 
with a Grife’s coin-catcher, Llobet, after resecting part of the 
fourth to the eighth rib on the left side, divided a cicatricial stricture 
of the esophagus (22-26 om. from the teeth); death resulted from 
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CHAPTER IV. 
DISEASES OF THE (ESOPHAGUS. 
INFLAMMATORY PROCESSES OF THE (ESOPHAGUS. 


Acute catarrhal inflammation of the esophagus, which may be 
caused by irritation of the mucous membrane by foreign bodies, seald~ 
ing, or irritating substances, is characterized by moderate mucoid 
secretion. Where inflammation is more severe there may be loss of 
epithelium, resulting in superficial erosions and ulcers, which usually 
heal without causing any complications. 

Chronic catarrhal inflammation of the esophagus occurs in 
alcoholics, also as a result of irritation caused by food accumulating in 
the dilated portions above the stenosis, in cases of diverticulum and 
carcinoma, also in the form of a congestive eatarrh in chronic cardiac 
diseases. It is characterized occasionally by hyperemia, leading to 
ectases, and marked thickening of epithelium. On cesophagoscopic 
examination there are seen a whitish cloudiness and a loosening of the 
mucons membrane, which secretes a mucoid, sticky substance ; oecasion~ 
ally also there is slight dilatation of the asophagus. In certain cases 
there occur cireumseribed papillary proliferations as well as flat uleera- 
tions ; more rarely there are deeper ulcers, Where the inflammation 
continues for some time there may be thickening of the mucosa and the 
muscular cout (seldom leading to actual constriction); in other cases 
there ure relaxation of the muscle and diffuse dilatation of the asoph- 
agus. (Zenker-Ziemssen.) 

Catarrhal esophagitis may occasionally be followed by swelling 
of the follicles and result in a follicular esophagitis ; ov if followed by 
dilatation of the follicles, small abscesses may occur, and by confluence 
of the latter phleymonous esophagitis may develop. 

Croupous, necrotic, und diphtheritic inflammation of the esoph- 
agus possesses surgical interest in so far as deposits of fibrinous 
psendomembrane or dense infiltrations of the mucous membrane have 
been observed in the esophagus; also in rare cases true diphther- 
itic ulcers, with subsequent cicatricial formation, occurring after exten- 
sion from the pharynx or associated with acute infectious diseases 

Such 
after 
so-called diphtheria 
Hacker.) In the thre " always 
situated near the level o 7 T “4 author's case and 
that of Ehrlich it was particularly difficult to dilate the stricture. 
ww» 

















60 DISEASES OF THE (ESOPHAGUS. 


‘The oceurrence of thrash should not be confused with diphtheria ; 
it oceurs most frequently in children, but occasionally is met with in 
adults who have become exhausted by disease. In these eases it usually, 
extends from the mouth and forms a yellowish or grayish-white 
deposit. In rare cases this may extend beyond the deeper layers of 
epithelium and invade the bloodvessels (E. Wagner), and may even 
potee’ metastases in the bmin (Zenker). Where the disease is absent 

the mouth the diagnosis may be determined by microscopical 
examination of particles adhering to the fenestrum of the stomach- 
tube. According to the case, mechanical cleansing of ee Ftp 
or in case of stricture irrigation of the cesophagus with a 3 per cent. 
solution of borax, is effective in euring the disease. (Aufrecht.) 

inflammation of » first fully de- 

scribed by Zenker and Ziemssen, involves the submucous tissues, and 
like phlegmonous gastritis is very rare. This purulent inflammation 
may be circumscribed or diffuse, extending over large areas. If the 
allection of pus ruptures into the mucosa, complete recovery may take 
place where the abscess is small. Large abscesses may cause bulging 
of the mucous membrane over extensive areas, and then produce a sieve- 
like perforation of the latter, resulting in the formation of a 
nous ulcer. The abscess cavities may in part remain and be covered 
over with epithelinm from the edges of rupture, 

‘The disease oceurs after injury by penetrating foreign bodies, fish« 
bones (Belfrage and Hedluins), and injuries caused by eausties (sul- 
phuric acid), extension of abscess of the stomach, most frequently, 
however, by rupture of peri-sophageal abscesses (glandular, vertebral 
abscesses, perichondritis of cricoid cartilage, ete.). If in addition 
these abscesses rapture into the larynx or trachea, there may be pro= 
duced communication with these organs, and after the process has 
subsided permanent fistule may remain, The occurrence of phlegmo- 
nous esophagitis was also observed in a case of laceration of the mucous 
membrane following violent vomiting (Voigt), and in one case withont 
evident cause, It is of interest that in this disease there is no tendency 
for pus to rupture into the mediastinum with the production of pro- 

i rhorous necrosis, or rupture into the pleural cavity, as so fre- 
quently occurs after perforation of the asophagus. 

Symptoms—The symptoms va ver, chills, difficulty in swal- 
lowing, pain over the course of the @sophagus, particularly behind 
the sternum and radiating to the back, nausea, depression, cough, 
oceasionally reg ation of pus where rupture has taken place. 

ymptoms will render diagnosis possible only in case a foreign 
body has become impacted. 

‘Treatment.—W ordinarily the treatment cin only be symp- 
tomatic, under the last-mentioned cireumsty : 
be of therapeutic importance. By the a 
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was removed after the surrounding mucous membrane had become 
separated by an accumulation of pus. Immediately after removal of 
the foreign body pus escaped from the opening, followed by gradual 
recovery of the patient. 

Toxic itis.—Toxiec or corrosive esophagitis occurs after 
the ingestion of caustic chemical substances, and from a surgical point 
of view is the most important inflammation of the esophagus on 
account of its complications, particularly the formation of strictures. 
At the same time there is usually erosion of the mouth and pharynx, 
frequently also of the stomach, Sealding fluids may act in the same 
way. Where the effect of the caustic substance is only superficial, 
the epithelial layer is thrown off either in patches or circular portions 
without further consequences. Where the formation of a sl 
involves the entire thickness of the mucosa and part of the muscu 
coat, the border of necrosis is marked by a line of purulent inflamma- 
tion which may occasionally develop beyond the region of the esopha- 
gus, setting up peri-cesophageal ubscesses extending into the mediastinum 
with or without perforation, or leading to pleuritis, pericarditis, ete. 
After rupture into the respiratory passages asophagobronchial fistula 
or tracheal fistula may develop. The ulcer undergoes cicatrization 
after the slough has been thrown off, As a result of contraction of 
the sear stricture is produced, which varies in length and degree accord- 
ing to the extent and depth of the lesion. 

Swallowing concentrated solutions of the alkalies or sulphuric or 
nitrie acid is as a rule fatal, principally on account of the extensive 
sloughing of the stomach, which in sulphuric acid poisoning leads 
directly to perforation. Cases of toxic sophagitis applying for treat- 
ment are therefore usually such as have swallowed weaker solutions, 
particularly those of the alkalies used for household pw In 
most instances poisoning is accidental ; occasionally the alkalies are 
taken with the intention of committing suicide. In children the 
mortality is usually high if the esophagus and entrance of the larynx 
have been severely burned even where only small quantities have been 
swallowed, the cause of death being a subsequent inflammation of the 
respiratory passages. 

Treatment.—The treatment of toxic esophagitis is principally 
symptomatic at first: ice, fluid diet, feeding by the rectum, narcotics, 
stimulatic In very severe cases, which frequently die within twelve 
to twenty-four hours as a rule of perforation, which injury has ex- 


e y of the stomach). Maydl’s 

immediately in case of recent 

injury by caustics . In the author's opinion this 
operation shor t in very severe or in very mild 
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i abscess, which can be recognized by ated re- 
gurgitation of pus mixed with blood. The uld be pre- 
SN gear a i feeding the gastric 
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ah amen astin feos bee oa bongies may be passed 

ve the mouth or soft drainage-tabes inserted by means of a piece 
of silk passed from the mouth to the gastric fistula. This procedure 
should not be continued for more than a few hours, having the portion 
pee ue behind the larynx free in order to prevent pressure- 

Gieplorieny oe care should be taken, 

my is seldom permissible during the inflamma 
following fur injuries from caustics, This operation would be it 
only in the presence of peri-wsophageal abscess ; but even then it 
would be desirable, as Tietze has pointed out, to establish a gastric 
fistula. 


ULCERS OF THE (&SOPHAGUS. 


Besides the estarrhal, diphtheritic, phlegmonous, and corrosive 
ulceration, disenssed above, must be mentioned gangrenous ulcers 
cansed by pressure, syphilitic and tuberculous ulcers, as well as peptic 
or round ulcers of the csophagus. Ulcers caused by foreign bodies 
or carcinoma are discussed elsewhere. 

ulcers may be caused by pressure from within or 
without. Struma or some other tumor may press the cricoid or one 
of the tracheal cartilages against the esophagus so that one or both 
walls of the latter may become ulcerated. The same effect may 
be produced by aneurism of the descendir orta, the latter 
rupturing after the slough has been thrown off. ign bodies act 
in the sime way from within, particularly tubes left in place for some 
time. Most frequently the latter cause ulceration situated on the an- 
terior wall behind the cricoid cartilage, similar to the so-called decu- 
bital ulcer. Perichondritis and necrosis of a portion of the cricoid 
cartilage may ensue, and after the latter has been thrown off, the mucous 
membrane may be drawn into the defect, causing the formation of a 
small diverticular recess usually situated at a typical site behind the 
cricoid cartilage. (Fig. 17.) More rarely there is produced ulceration 
of the posterior wall at a point opposite the cricoid cartilage or at both 








ULCERS OF THE (BSOPHAGUS. 


sites. In exceptional cases (if stomach-tubes, ete., are left in 
for a long time) ulceration may also occur at the two other sites of 
constriction of the esophagus (bifurcation, hiatus, Kermanner). 

Tn case of decubital ulcer, xar'sFoy7», there is luced on opposite 
points of the anterior and posterior walls of the pharynx an ulceration 
the size of a dime; at the bottom of the anterior ulcer the cricoid car- 
tilage may be exposed; at the bottom of the posterior ulcer the 
body of the vertebra, Usually this form of ulcer occurs shortly before 
death in patients very much ran down by disease, who constantly 
assume the dorsal position, and is caused by pressure of the plate of the 
cricoid cartilage, upon the folds of mucous membrane. 

Syphilitic ulcers may occur in the esophagus (Virchow, West, 
Klob, and others) ; they are very rare, and as a rule affect the upper 
portions of the asophagus and the 
lower portions of the pharynx (Her- 
mann). Exceptionally they affect the 
lower portion of the asophagus. Fre- 
quently, cicatricial contraction in the 
pharynx obstructs the entrance of the 
esophagus. This may also be pro- 
duced by the formation of folds. The 
author made an cesophagoscopic exami- 
nation in such a case at Prof. Neu- 
mann’s clinic in Vienna, Mraczek has 
deseribed such a case. In the majority 
of cases the lesion is a gamma bringing 
about constriction either through fibrous 
contraction or ulceration and formation 
of scars. Tn a number of cases the di- Diverticular rece following gen- 
agnosis was only made by noting the  Eyiq%uniian. Vwutnsreabsrerusian 
effect of antisyphilitic treatment. Ina 
ease of gumina of the entrance of the a-sophagus, reported from Miku- 
liez’s clinic (Gottstein), the diagnosis was made by the aid of @sopha- 
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of neighboring organs, particularly the formation of abscesses and 
etcetera the characteristic bodies in the pus, will 
render the diagnosis positive. In Mikulicz’s clinic this was determined 
by examination of sections obtained by the aid of esophagoseopy, in a 
case of stenosis with ulcerating tumor situated 26 em, from the teeth, 
which had been mistaken for carcinoma. According to the condi- 
tions present, the treatment consists of incision, scraping, and adminis- 
maton of potassium iodide, sodium iodide, or of internal medication 
alone. 
Peptic or Round Ulcer of the Esophagus.—The occurrence of 
these ulcers, analogous to round ulcers of the stomach, and frequently 
observed at the same time as the latter form of ulcer, bas been con- 
firmed by a number of recent careful investigations. (Quincke, 
Chiari, Zahn, Debove, Lindemann, Ewald, Huwald, A, Frinkel, and 
others.) They occur only in the lowest portion of the esophagus, being 
caused by the repeated action of the acid gastric juice upon portions 
of the asophageal wall whose circulation has been impaired. The 
presence of Schaffer’s heterotopically developed gastric glands was con- 
firmed in Friinkel’s case, but they possess little etiological significance 
and are of rare occurrence. Either they produce no symptoms or the 
latter are similar to those of gastric ulcer. They may give rise to 
profuse hemorrhage or to perforation. Perforation rarely takes place 
suddenly, but usually as a result of infiltration of the connective tissue 
caused by chronic inflammation, with formation of cavities in the 
mediastinum, from which site it may lead to inflammation of the neigh- 
boring organs, pleuritis, pericarditis, or even rupture into the pleurt 
(pyopneumothorax), into the lungs (gangrene), into the trachea or the 
bronchi (bronchitis putrida), and possibly the formation of a fistula, or 
into the aorta with fatal hemorrhage. 

Finally, cicatriztion of round ulcer may lead to constriction, which 
may lv be mistaken for carcinoma (Quincke, Reher, Debove), or to 
the formation of pockets or valves ; on the other hand, however, com~ 
plete recovery may follow. Clinical diagnosis can only be made by 
means of cesophagoseopy. 

Tt may be remarked that in rare cases simple round ulcer of the 
stomach when situated close to the cardia may extend to the esophageal 
portion of the latter and bring about severe hemorrhage (K. Zaleski) ; 
also that as a result of cicatrization stricture may result extending to 
the cesophagus (Zenker and Ziemssen). 














STRICTURE OF THE @SOPHAGUS. 


Etiology.—The most important constrictions of the esophagus are 
those caused by diseases of the wall of the esophagus, and which are 
strictures in the true sense of the term. 

From the point of view of differential diagnosis, those forms of 
narrowing of the @sophagus are important which are caused by pene- 
trating bodies (foreign bodies, thrush, neoplasms, polyps, ete.), so-called 
obstruction stenosis; also that form of narrowing must be considered 
which results from pressure of enlarged or displaced neighboring struct- 
ures, s0-citlled compression stenosis, The latter may be caused by 
neighboring lymph-glands, usually those that have undergone cheesy 
degeneration, yastaaaly those of the bronchi and the mediastinum, 
also tumors of the thyroid glands, aneurisms, enl: ent of the earti- 
lages, curvature of the spine, pleuritie and pericardiac exudate, medi- 
astinal tumors and abseggses, etc. 

Obstruction stenosis is considered under foreign bodies and neo- 
plasms ; compression stenosis, in the differential diagnosis of strictures, 

Of actual strictures of the esophagus, those caused by carcinoma 
are the most frequent, and next in frequency those due to con- 
tact of caustics. All other causes producing stricture, including 
especially other inflammatory and ulcerative processes, are compara~ 
tively rare. Strictures caused by the swelling which is ere during 
the acute stage of these inflammatory processes are called inflamma- 
tory, while those arising from contraction and subsequent constriction 
during the process of repair are called cicatricial strictures. Of 270 
patients suffering from diseases of the msophagus treated in the ont- 
patient department of Billroth’s clinic, from the year 1877 to 1886, 
48.5 per cent. were cases of carcinoma, and at least 17.7 per cent, 
were strictures caused by caustics. Of the cases with cesophageal dis~ 
eases treated in the hospital during the same time, 55.2 per cent. were 
cases of carcinoma, and 27.6 per cent. cases of stricture caused by 
caustics, and both diseases were associated (v, Hacker) in 82.8 per 
cent. of the patients. 

Pathological and Anatomical Relations.—In discussing the patho- 
logical and anatomical relations of cicatricial strictures the author will 
consider strictures caused by causties as the type, the remaining forms 
of cicatricial stricture being discussed under differential diagnosis. 

According to the depth and extent of destruction, the strictures 
vary in form, Where the action bas resulted only in a superficial 
destruction of epithelium the mucous membrane remains intact after 
the latter has become regenerated. But even in the milder eases there 
is usually necrosis of the mucosa, and oceasionally of the submucosa, 
followed by subsequent: scar formation, the latter either in itself or by 
retraction of the neighboring mucous membrane producing trabeculated 
(linear), crescentic, or valvular (semilunar) and annular strictures. 
These strictures, caused by superficial sear formation, are called “super- 
ficial strictures”. Examples are shown in Figs. 18 and 19. 
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Schematic representation of the typleal forms of strictare following ingestion of 
corrosive substances. 


Mf normal assophagus with the usteal sites of clreular stricture masked 
end of cervical portion: 6, region of aortic arch: ¢, DIFFU 
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Jeft bronchus: ¢, lower narrowing (at or somewhat above Alapiragen) 
‘a place between diaphragm and Jeft bronchus, 
‘elroular stricture of upper thoracic portion extending above and below 
Pia, B—Kohemo of tubular stricture of the cervical portion 
Flu, 20.—Heheae of tubular stricture of lower thoracke portion. ‘The extent of the steteture 
Me Wore, nx in Plies. 26, 25, and Zi, Indicated by shading, 
Vid, 21,—eehome of stricture of whole sophagus. 


Symptoms.—Difficulty in swallowing is present in all constrictions 
of the awophagus, In general it corresponds to the degree of constrie~ 
tion, Where constrictions develop slowly it gradually increases ; but 
where stenosis occurs suddenly, as in case of obstruction, it sets in 
at once, 0 that if situated high up fluids swallowed instantly flow 
fuck out of the mouth and nose. If situated lower down, they will 
he vomited or regurgitated after a short time. Where narrowing de- 
volope slowly, it is a characteristic symptom that patients are careful 
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transformation. (Figs. 20 and 21.) Oceasionally this change is onl: 
superficial, Maki dilatation eae relative, the lumen not being 
abnormally increased. 

Hypertrophy of the muscular coat, particularly of the circular 
fibres, occurring as a result of stenosis, is most marked in cases of long 


Fro. 20. 


Fic, 20.—Typical tubular strleture in an ndult, extending from the region beneath the bifur- 
ton to the cardia, (e, Hacker.) 

— Typical false (G, ©, ©) altuated in the right wall of a tubular stricture, aris- 
ing in the thoracie portion and at the same time form rolongation of the axsophagys, 
G, tube showing the course of the cesophagus twisted mt F. sion of internal asophagotomy 
{ni the false passage, separated from the cesophagus by th A. 
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tubular strictures immediately above the narrowest point of the latter, 
and gradually diminishes above and below asa rule, Asa result of 
this hypertrophy of the muscular coat and the continuous contraction 
of the Teeter the stricture may be increased in length above and below, 
60 that at those sites where the mucous membrane is normal or super- 





corvicul 

aeatly 

above the red mucous membrane, 

membrane is even more traversed by sears. An annular stricture or a 
commencing tubular stricture appears as a cicatricial funnel or like 
the vaginal portion of the cervix. It is only in case of very super- 
ficial sear formution that the constricted portion, which is often eecen= 
trically displaced and frequently appears like a diaphragm turned in, 
shows respiratory motions and radiating folds, The deeper the action 
of the caustic, the more immovable does the constricted portion become, 
Tn the strictured portion one will find a canal partially or completely 
lined with white cicatricial tissue. While in carcinoma proliferation 
and infiltration are characteristic features, in cicatricial stenosis there 
are contraction and scar formation. 

DirrerentiAL DraGxosts—The differential diagnosis between 
carcinomatous and cicatricial stricture is comparatively easy. Tn the 
great majority of cases of carcinoma a positive diagnosis can be made 
even in the carly stages by means of @sophagoscopy, and frequently 
also by extraction of portions of tissue by means of the latter method 
and their microscopical examination, Without esophagoseopy the 
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portion by a number of radiating processes. In such eases sounding 

through the stomach may occasionally be easier than from above. 
Practically it is of importance that the dilated portion, as well as 

the site of transition into the stricture, is frequently found in an in- 


flamed and suppurating condition 
as a result of accumulating food, 
and that the rough, sacculated de- 
pressions, clefts, and trabecule of 
the inner wall may lead to the for- 
mation of ulcers, diverticula, inflam- 
matory softening, peri-csophageal ab- 
scess, or external perforation, Spon- 
taneous perforation and perforation 
hy bougies are frequently predisposed 
by sacculations of the wall above the 
stricture, or by the same condition in 
tho course of the stricture. 

Tn all forms of stricture in which 
cicatricial tissue extends into the peri- 
axzophageal conneetive tissue, particu- 
larly in tubular strictures of the lower 
thoracic portion, the esophagus may 
become adherent, fixed, twisted, and 
displaced fromits proper course. This 
may occur at the site of transition from 
the dilated portion to the stricture, so 
that the lumen of the entrance of the 
stricture appears laterally displaced, 
and not in the direct prolongation of 
the canal. Displacement may oceur 
at any point in the course of a long 
tubular stricture. This condition pre- 
disposes to the impaction of foreign 
bovlies, the occurrence of false pas- 
sages, or perforation by sounds, 

Tf dilated, the false passage may 
form the direct prolongation of the 
cesophagns, or be mistaken for the 
latter when passing sounds, or, as 
in the ease operated upon by Bill- 
roth, illustrated in Fig. 21, when 
performing internal cesophagotomy. 
According to the author’s obser 
tions, there are two sites where 
the course of tubular strictures false 
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Stricture of the a@soptiagus. (Park.) 


passages frequently arise: in the upper thoracic portion, on the left 





wall of the asopha 


at the point where it turns from the left to 


the right side of the thorax, at the level of the bifurcation; in the 
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entering the stricture the sound can still be more carefully : 
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Schematic representation of the typlenl forms of stricture following ingestion of 
corrosive substances. 
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Symptoms.—Difficulty in swallowing is present in all constrictions 
of the ozophagus. In general it corresponds to the degree of constrie- 
tion. Where constrictions develop slowly it gradually increases ; but 
where st is occurs suddenly, as in case of obstruction, it sets in 
at once, so that if situated high up fluids swallowed instantly flow 
back out of the mouth and nose. Tf situated lower down, they will 
he vomited or regurgitated after a short time. Where narrowing de- 
velops slowly, it is a characteristic symptom that patients are careful 
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to take only a small amount of food at a time, that they swallow 
slowly, gag, and at times carry out certain motions with the head. If, 
however, a dilatation has developed above the stricture, the symptoms 
may be like those in case of diverticulum, food remaining some time 
in this portion being (regurantated later. Frequently the patients do 
not know whether food or even fluids have reached the stomach, 
Where the changes are marked, mucus and swallowed saliva accumu- 
late, so that the patients are annoyed by a constant regurgitation of 
mucous fluid, and frequently also of tough, stringy mucus, particularly 
after attempts at eating. Generally fluids and soft food are more 
readily swallowed, but this is often not the case. Patients therefore 
thoroughly moisten the food with saliva or swallow fluids after taking 
solid food, ete. : 

As a rule, in cases of constriction there are marked temporary 
variations in the degree of difficulty in swallowing. These occur after 
inflammatory processes accompanied by ulceration, especially after in- 
juries caused by caustics. During the acute stage of these 
which are frequently manifested by regurgitation of blood, bloody mucus, 
pus, ete., there is usually dysphagia, which is generally accompanied 
ly severe pain. After the ulcers have healed the difficulty in swallow- 
ing disappears for a time, recurring later when cicatricial contraction 
takes place and the stricture develops. Frequently this happens 
months afterward, and may be more severe than during the previous 


attacks, progressively inioesinas in the course of time, 


Frequently patients locate the stricture incorrectly ; they may refer 
it to the region of the sternum and cricoid cartilage when it is located 
in the lower thoracic portion, Marked cicatricial stricture caused by 
caustics may produce a condition of extreme emaciation and inanition. 

Diagnosis —The diagnosis of the presence and seat of a stricture 
can be determined by examination with bougies. 

As a rule, solid English flexible bougie is employed for this 
purpose, occasionally also a whalebone staff or a stomach-tube, It is 
advisable in most cases to pass first a thick cylindrical bougie, and 
then successively thinner ones. In this way it is possible to determine 
at what distance from the teeth a sound which ought to pass through a 
normal esophagus is stopped, and what size bougie can pass the strict- 
ure, or that the latter is not passable for the smallest sound or even 
the thinnest gut-string, If a number of strictures are present, the 
second or third, situated lower down, may be recognized at once or 
frequently only after the upper stricture has been dilated. Valves, 
folds, and pockets may offer no obstruction to larger bongies which 
dilate the canal, while smaller bougies are caught by the former. It may 
be determined also that the obstruction is caused by stricture, and not 
by some other condition, and it is frequently possible to recognize that 
the sound is held by a circular pressure, or that a sound can only pass 
if a certain degree of force is exercised. In case of compression 
stenosis, on the other hand, one frequently receives the impression that 
fs soon a8 resistance is overcome by continuous presstire no hindrance is 
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found in the wall itself. In cases of compression, moreover, a softer, — 
easily flexible instrument will frequently accomplish more than a 
el te "| 


stricture, 

It is seldom possible to determine positively the length of the 
stricture with the bougie. It may be accomplished by measuring 
or reading off the distance passed from the moment the instrument 
enters the stricture till it has passed the latter, For the of 
determining the length and form of a stricture various sounds 
have been constructed. B. Holmes armed a sound with wax, This 
is also employed in a sound recently introduced by Kelling, which is 
intended to take an impression of the stricture. sounds of 
Schrieber and Reichmann are also intended for this purpose, besides 
being used for the purpose of dilatation, 

After it has been ascertained by means of a bougie whether and at 
what level stricture is present, cesophagoscopy may be employed for 
the purpose of obtaining information in regard to the details of the 
parts above the stricture, as well as the position of the entrance into 
the latter (eccentric displacement of the lumen), the appearance of the 

of the stricture, particularly, however, in regard to whether it 
is caused by a cicatrix or by carcinoma. , 

Tn well-developed strictures caused by caustics the esophagoscopic 
findings are, as a rule, very characteristic, (v. Hacker.) In the 
cervical portion and the portion below the bifurcation there are fre- 
quently linear, longitudinal, and macular white scars, sharply raised 
above the red mucous membrane. Close to the stricture the mucous 
membrane is even more traversed by sears. An annular stricture or a 
commencing tubular stricture appears as a cicatricial funnel or like 
the vaginal portion of the cervix. It is only in case of very super- 
ficial scar formation that the constricted portion, which is often ecoen~ 
trically displaced and frequently appears like a diaphragm turned in, 
shows respiratory motions and radiating folds. The deeper the action 
of the caustic, the more immoyable does the constricted portion become. 
In the strictured portion one will find a canal partially or completely 
lined with white cicatricial tissue, While in carcinoma proliferation 
and infiltration are characteristic features, in cicatricial stenosis there 
are contraction and sear formation. 

DirrerentiaAL DracNosts.—The differential diagnosis between 
carcinomatous and cicatricial stricture is comparatively easy. In the 
great majority of cases of carcinoma a positive diagnosis can be made 
even in the carly stages by means of msophagoscopy, and frequently 
also by extraction of portions of tissue by means of the latter method 
and their microscopical examination, Without csophagoseopy the 
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diagnosis can frequently be only a probable one unless possibly por- 
tions of carcinomatous tissue remain adherent to the bougie. In case 
of stricture caused by injury the history will be a guide ; subsequently 
cesophagoscopy will be an aid to diagnosis, 

Tn rare cases in which a stricture is not carcinomatous nor caused by 
caustics, one must consider cicatricial stricture following injury caused 
by a foreign body, or one of the inflamma processes previously 
mentioned. As the strictures caused by the latter are more circum 
scribed and do not involve the deeper tissues to such a degree as to 
distort the neighboring mucous membrane, there is as a rule in these 
eases simply a superficial or valve-like stricture. These strictures are 
generally single. In. cicatricial strictures the history is characteristic ; 
also the above-mentioned temporary variation in the degree of con- 
striction and the subsequent progressive increase. In the latter there 
is also the firm resistance offered to the sound by the cicatricial tissue ; 
also the rapid response to treatment, In certain respects the site may 
be a guide in so far as in the lower part of the asophagus one may 
think of stricture caused by peptic ulcer in the region of the bifurca~ 
tion of the trachea, of cicatrization associated with cheesy degeneration 
and suppuration of the bronchial lymph-glands. 

Stenosis of the esophagus resulting from adhesion of the latter with 
cheesy, slaty, indurated lymph-glands situated at the bifurcation of 
the trachea, or from the formation of a traction diverticulum through 


cicatricial contraction, also permanent or tempor: compression of the 


esophagus, caused by enlarged glands, and finally also cicatricial 
strictures of the csophagus resulting from abscess and rupture of 
lymph-glands, with cicatricial formation in the msophagus, have been 
repeatedly observed. As a result of using too much force in pass- 
ing bougies perforations may be produced in the spaces between the 
lattice-like cicatricial bands present in such strictures, As a result 
of suppuration of the wall there may be rapture into a bronchus. 
The erosion of vessels may lead to severe and fatal hemorrhage. 
(Krauss, Kérner.) 

In rare cases of stricture following peptic ulcer, or following ulcer 
of the cardia extending into the msophayus (Eversmann), the diagnosis 
may be based on the location, the occurrence of hemorrhage if the 
ulcer is still open, and the severe pain felt at the moment of swallow- 
ing or a short time after, withont actual interference with swallowing ; 
also the protracted time required for the development of the stricture, 
as well as its occurrence in anwmic or aleoholic individuals. 

Syphilitic strictures are more frequently met with in the upper 
portions of the osophagus, and may be very extensive. Usually there 
are other symptoms of constitutional syphilis; also the response to 
antisyphilitic treatment. Diphtheritie stricture may be suspected 
following a previous diphtheria, In case of extensive strictures the 
sears of phlegmonous esophagitis must be considered. Pure spastic 
stricture would be indicated by variable situation and varying intensity 
of the symptoms in nervous, hysterical individuals. Resistance to 
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i, of af diferctial diagnosis is compression 

In the ssid ree ty ol oalkatee of fe pe Gee 
cartilage occurring without symptoms in old age may cause 
manifestations of constriction of the esophagus. (Travers, Wernher.) 
In a similar manner marked compression stenosis in the neck ean 
be caused by lordosis of the cervical oF the vertshral eplieaie 
(Sommerbrodt), particularly where the is of the cervical vertebre 
compensates senile kyy of the dorsal vertebre. (v. Hacker.) 
In the neck the may also be compressed by struma en= 
circling it in the form of a ring, or unilateral retrovisceral struma. 
This form of compression may also be confirmed by bese, 
examination, Dysphagia is more severe in case of stenosis, which, 
according to Rose, is almost always present in malignant new growths 
of the thyroid gland, and which is caused by compression or direct 
invasion of the tumor, Carcinoma originating in the larynx, enlarged 
lymph-glands, and tumors of the cervical vertebre may also canse con= 
striction of the esophagus. 

In the thorax, as in the neck, neighboring tumors will produce 
stenosis of the esophagus only where they completely surround or 
invade the latter, owing to the fact that the esophagus is freely mova- 
ble. Mediastinal tumors, carcinoma of the vertebre, of the lungs or 
pleura, bronchial and mediastinal lymphomata (particularly taberealosis 
and eareinoma) may be considered. Aneurism causes pressure stenosis 
only when there are adhesions with the csophagus. Only in excep- 
tional cases will marked hypertrophy of the heart, or marked pericardial 
or pleuritie exudate, eause dysphagia. On the other hand, dysphagia 
frequently results from large periesophageal abscesses, also in eases of 
a pulsating diverticulum when the lattet is filled, 

Prognosis.—In regard to carcinomatons strictures see page 111, The 
chances of recovery in cicatricial stricture vary according to the extent 
and depth of the scar; for this reason strictures due to the action of 
caustics are usually more difficult to treat than those occurring after 
other inflammatory and ulcerative processes. On account of the ten- 
dency of cicatricial tissne to contract, strictures almost always recur, 
even after they have been successfully dilated, unless dilatati regu- 
larly carried ont afterward, for this treatment can never restore the 
normal elasticity. For this reason the number of complete recov- 
eries is small. In children the prognosis is generally more favorable, 
as artificial dilatation is aided by the gradual growth of the asoph- 
agus, (Keller,) This Siplies particularly to cases in which sear 
formation does not completely encircle the wsophagus. Following the 
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action of caustics the mortality is so teed that those cases which do. 
recover are generally those suffering from the milder forms. In gen- 
eral, of those patients which survive the immediate effects of the injury 
caused by caustics, one-third die from the consequences of the striet~ 
ure. The prognosis is least favorable in cases in which the stricture 
involves larger areas. 

As patients suffering from strictures are always liable to have a 
recurrence unless the stricture is regularly dilated afterward, and as 
frequently foreign bodies remain impacted in the beginning or in the 
course of the stricture, they are always exposed to the consequences 
of stricture or of the treatment necessitated by the latter. Many die 
of inanition or of tuberculosis, The most frequent cause of death in 
those treated by dilatation is perforation of the @sophagus, which may 
take place spontancously a3 a result of ulceration, or, as is occasionally 
the case, rupture is predisposed by the presence of a foreign body and 
indirectly caused by the use of bougies, It may also be directly due 
to too much force in passing a sound or to the formation of a false 
passage, ete, It is important to note that in single instances even 
superficial epithelial abrasions and ulcerations without true ration 
may be followed by peri- suppuration and lead to death, 
According to its location, perforation is followed by pleuritis, pericar- 
ditis, mediastinitis or purulent bronchitis, gangrene of the lungs, ete. 
Tn those cases dying after operations perforation is not infrequently 
found to be the cause of death, Perforation is rarely caused by the 
operation as such (internal asophagotomy), but generally by a pre- 
viously existing ulceration. 

‘The carlier treatment is instituted, the more fayorable will be the 
results. 

Occasionally dilatation permaneutly and completely removes the 
disturbance, even in apparently severe cases. In recent times the prog- 
nosis of apparently impermeable strictures has been materially improved 
by the treatment of the latter with sounds passed through the mouth 
or through an cesophageal fistula to the stomach fistula by methods in 
which the dangers of producing injury with the tip of the sound are 
obviated. 

Treatment.—Except in those rare cases of stricture of the cervical 
portion in which attempts are made to divide the stricture longi 
nally and to stretch the wound trunsversely, or in those cases in which 
the constricted portion is resected, strictures of the esophagus are 
always treated by dilatation, According to the manner of carrying 
ont the treatment and according to the route employed for this 
purpose, two methods may be distinguished : 

1, Dilatation with sounds and similar instruments, which are passed 
through the mouth. 

2. Opertive treatment. 

Dinaration TREATMENT.—As examination with bougies is neces- 
sary for the determination of the site, character, and degree of strict~ 
ure, it would naturally suggest itself to leave in place for some time 
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the first sound that will enter or the in order to 
iin Gi te : fig en eben el prodace 
is therefore the method most frequently 
spi. ae ployed in posed of acca stricture, it may 
ropeenrrd ape cases of stenosis caused by com 
ee reese which the ptelchure is not ton Sigh games fees 
bougies or woven flexible stomach-tubes are the most useful. These 
if softened or hardened by placing in hot or cold water, and 
otal with oil, vareli lycerin, or egy-albumin, will readily glide 
down if passed and ad: according to the roles given in deserib- 
ing the method of seit with bougies. These bongies may 
also be used by the patients themselves, provided they have been 
properly instructed as to the method of introducing ‘them. ‘The 
stomach-tube may be employed where, in cases of en Rea it is 

intended to feed the patient as soon as the stricture has been 

Usually, however, the solid flexible woven bongies are cable 

either with cylindrical or conical tips. In children flexible 
bongies, particularly those with conical tips, are frequently employed, 
In case of moderate stricture the cylindrical bongies will answer the 
purpose, In tighter strictures the conical tipped bougie= are employed, 
They more readily enter the stricture, but at the same time are more 
liable to produce injury. The cylindrical bougies are not employed 

until the stricture has been dilated to the size of a lead-pencil. 

During the first attempt at passing a bougie it is impossible, as a 
rule, to leave the latter in place for more than a short time, as the 
patient usually gags and stops breathing. As soon as the patients 
have become accustomed to breathe regularly while the bougie is in 
place and allow the saliva to flow out of the mouth at the side of the 
bougie, the latter may be left in place for from five to ten minutes, or 
even one-quarter or one-half hour, Experience has shown that in 
the comparatively mild cases of stricture in which this method of dila- 
tation is indicated it is sufficient to pass the bougie once or twice a 
day and allow it to remain in place a short time. Under normal eon- 
ditions a bougie 13-14 mm. in diameter ought to pass the narrow 
entrance of the esophagus without appreciable stretching of the walls. 
Tt is sufficient therefore in case of stricture to dilate till a sound of 
this size can easily be passed. In order to prevent the part of the 
hougie projecting from the mouth of the patient from being chewed, 
particularly in children, a piece of cork or a wooden wedge should be 
placed between the tect 

In addition to woven flexible bougies there are woven bougies with 
a lead core (Rontier) or a core of mereary, The latter act partly by 
their weight, and have been recommended in certain cases by Billroth. 

In very tight strictures the small-calibre woven flexible bougies, 
even if placed in very cold water, are not sufficiently stiff to pass 
through narrow constrictions. ‘They bend when they reach the latter 
or are too large to pass through them. In such cases catgut strings 
are employed ; they should be well rounded at the tip (but not frayed 
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out from frequent use). After having been passed into the constriction 
the gut swells, thus dilating the stricture, They may remain in 
place from ten to thirty minutes. Frequently it is possible to dilate 
very narrow strictures, particularly in eases in which the entrance is 
eccentrically placed, by passing a number of gut strings into a short 
hollow bougie which has been passed as far as the stricture (v, Hacker, 
Fig. 28), carefully advancing first one string and then another. This 
method was successfully employed by Eiselsberg. 

As soon as a stricture has been sufficiently dilated with gut strin; 
or small bougies further dilatation can be most mpidly and safely 
accomplished by introducing a drainage-tube drawn over a sound as a 
guide, (v. Hacker. 

The bougie, which should be well rounded at both ends, but partic- 
ularly at its tip, is armed with a rubber drainage-tube in the following 


Fig, 28, 


Passing thin gut strings (a,b, «) through # hollow bougte (X) into the stricture (17), 


manner ; The bongie is well lubricated with vaselin, glyceriu, ete., the 
drainage-tube is then grasped at both ends and stretched sufficiently 
to project beyond both ends of the bougie, and by bending the tube 
over the tip of the sound and relaxing the tension on the tube the 
former will cause the walls of the tube to bulge. (Fig. 29, @ and 6.) 
Only that part of the tube projecting beyond the tip of the bougie need 
be cut off (Fig. 29, ) so as to enable it to be readily passed (Fig. 29, 
d), At the other end of the bongie the tube may project farther, or it 
may be tied off, to be clamped to the bongie by some special contriy- 
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ance. For a guide the author usually employs a new gut string 
covered with shellac to prevent it from swelling, or the smallest size 
flexible woven bougie stiffened by a core of copper wire. More rarely 
he employs a whalebone staff. The latter is less flexible, but for the 
same reason more liable to produce injury. If in passing the above 
instrument any obstruction is met, it is usually due to the fact that 
the tip is too sharp. As soon as the stricture has been passed, the 
drainage-tube is allowed to glide slowly along over the guide and 
the latter’ withdrawn from the tube. The drainage-tube contracts, 
assumes its former greater diameter, and in this way dilates the strict- 
ure. This method is so effective that strictures which hardly admit a 
bougie 4-5 mm. in diameter can be passed by a bougie 15 mm. in 
diameter after from two to three weeks. Care must be taken that the 
size of the tubes is increased gradually, as too large a drainage-tube 


Fic. 29. 








Dilating the esophagus by means of a drainage-tube drawn over a guide. 


may cause laceration of the cesophageal wall. If the tube is to be 
left in place for some time, it is easier to carry it out through the 
nose by means of a Bellocq tube than if a rigid bougie is used. It 
is also possible to feed the patient through the tube. The latter can he 
thoroughly sterilized by boiling. 

The method described has been found useful in cicatricial as well 
as in carcinomatous stricture. In a series of cases in which, ax a 
result of carcinomatous proliferation, the Iumen had become so con- 
tracted that the patient could hardly swallow fluids, and they only in 
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insufficient quantity, the author found that after such « thin drainage- 
tube had remained in place during several hours on one or two succes- 
sive days, or for one night, the patients could again swallow for weeks 
or months, 

Besides the instruments mentioned above, yarious other sounds 
are employed in the treatment of strictures; thus, for example, 
whalebone sounds to the tip of which variously sized hard-rabber or 
ivory buttons can be serewed (Trousseau’s sounds), also metal sounds 
with spherical tips (Rosenheim), block-tin bougies, ete. 

For the purpose of gradual dilatation the passage of elastic tubes 
or bougies or gut strings (in certain cases olivary bougies), later dilat- 
ing drains, and later still larger bougies, are most to be recommended. 
They accomplish all that can be hoped for in eases that are adapted to 
dilatation. Whatever method of dilatation is employed, it should be 
carried out with great care and gentleness, continued gradually, and 
immediately discontinued if it is followed by severe pain, stitch in 
the side, or fever, in order to avoid the occurrence of peri-cesophageal 
suppuration, perforation, ete. 

ilatation with dilatable instraments operated by ssa intended 
to tear the stricture (dilators of Fletscher, Collin and Lefort, Vidal 


and Leube), also those which dilate more slowly (Jameson, y. Bruns, 
and Switzer), has been almost entirely discarded. More recently there 
have been employed dilating sounds of Senator (inserting a tent 
attached to a string by means of a bougie), dilatation by means of 


rubber tubes filled with water (Schreiber), and the sounds of Reich- 
mann and Russel constructed on similar principles, 

‘On account of the simplicity of the method and on account of the 
possibility of watehing the amount of dilatation the author prefers the 
employment of a rubber drain drawn over a bougie to all the men- 
tioned dilating instruments, 

Dilatation through the mouth may be accomplished with the aid 
of the csophagoscope. 

The author first employed this method in 1888, and having used 
it a number of times since that time he has found that occasionally it 
is possible by the aid of asophagoscopy to find the lumen with gut 
strings or thin, small-size bougies, and to pass a stricture that had 
hitherto seemed impermeable. In addition, it is possible to employ 
successfully his method of drawing a rubber drainage-tube over 1 
guide, or by means of a guide to insert tents (solid, not hollow, owing 
to the uncertain amount of swelling of the latter). (Ebstein, Rosen- 
heim, Pariser, Guttentag.) 

According to the author's experience, there are not many cases in 
which the stricture can be more easily dilated through the exophago- 
scope than by the usual method through the mouth. In his own cases 
of this kind he was able to pass the stricture after he had dilated once 
or twice through the wsophagoscope, and had ascertained the character 
of the obstruction. Cases in which this cannot be accomplished should 
be treated by operation. 














galvanocautery may be employed. In cicatricial 
could only be used for the purpose of dividing a bridge or 
or a cutaneous annular or valve-like constriction. Recently the author _ 
successfully incised a portion of an annular stricture g into the 
Jumen by means of « hook-shaped cautery, and subsequently it 
with drainage-tubes drawn over a guide, 

Electrolysis is occasionally employed in fibrous or carcinomatous: 
strictures. “A spherical or conical metal sound attached to a stomach- 
tube, connected with the negative pole, is applied to the stricture, while | 
the positive pole is applied to the thorax by means of a plate electrode. 
Lefort allows the current to act on different portions of the stricture 
alternately (Electr. linéaire), using in cicatricial strictures @ current 
of 15 milliampéres, each sitting lasting from fifty to sixty seconds; in 
carcinoma, 32 to 36 mi nperes, eich sitting lasting from ten to fifteen 
seconds. Béckel and others, using a correspondingly strong current, 
gently advance the instrument, which has previously been passed as 
far as the stricta’ Many claim that this method is free from: 
and successful in removing strictures, Others (Newmann) have not 
found it beneficial. Electrolysis has heen employed, not only 
the mouth (Lefort, Sletow, Postnikow, and others), but also through a 
gastric fistula (Hjort), or through an incision in the @sophagus, or 
through an @sophageal fistula (Pretorius). 

Actual surgical operative treatment of stricture is employed when 
treatment with bougies is unsuccesstil in spite of all the recent im= 
provements in its technic. This is the case where a stricture is im- 
passable or cannot be dilated sufficiently and without danger. The 
principle governing surgical treatment of stricture elsewhere, exposure 
of the site of the stricture, and division of the stricture, or complete 
sion of the latter, can only be applied to certain cases of stricture 
the cervical portion of the esophagus, owing to the great danger 
involved in exposing the thoracic portion (Rehn), or the cardial portion 
(Levy's, Biondi’s, and Bogzi’s experiments on animals). Tn all other 
eases an attempt must be made to approach as near to the stricture as 
possible in order to dilate the latter, if not under guidance of inspection, 
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at least under guidance of the finger, or by having the Iumen marked 
by a string passed through it and in such a way as to prevent perfora- 
tion of the wall of the 3 

The methods employed are: internal csophagotomy, external 
cesophagotomy, combined cesophagotomy, excision of the stricture, and 
gustrotomy or tomy. 

Internal pphagotomy.—The original method of incising from 
above downward with instruments constructed like urethrotomes has 
been abandoned, owing to the danger of causing injury of important 
neighboring organs, entering a false passage, or dividing the entire 
thickness of the wall, particularly near the entrance of the stricture. 
Instruments were devised later which divide the stricture after the latter 
has been passed and while the instrument is being withdrawn through 
the constricted portion. Several small incisions, in different diree~ 
tions, are preferable to one single deep incision. 

According to the anatomical relations of cicatricial strictures, in- 
ternal cesophagotomy ought to accomplish more in superficial strictures, 
as, for example, annular strictures. If cxophagoscopic examination 
shows the presence of such a stricture, the author would deem it safer 
to make a number of small sagas a a create ic or 

vanocautery, guided by inspection the cesoy % 
enviile in Sie countries this aeration tia even Sait been fre- 
quently performed (Demons, Bottini, and others), only a few cases have 
been reported from Germany (Bergmann, Kélliker). German and 
Austrian sargeons are generally o| to this operation, and maintain 
that although it may have produced good results in a number of cases, 
it is an operation which cannot be controlled, and which is therefore 
uncertain and not in accord with modern surgical principles. Besides 
the danger of hemorrhage, which was severe in a number of cases, 
and the possibility of cutting through the wall of the asophagus, it 
is not.a safe plan, according to Konig, to make a wound on the inner 
surface of an organ from which phlegmonous processes are so liable to 
spread. 

External Bxophagotomy and Cxophagostomy.—Opening the cesoph= 
agus in the neck is applicable, in the first place, in eases of stricture 
of the cervical portion ; but this operation may be also considered in 
cases of stricture situated lower down, in order to provide easier access 
to the latter. In cases of stricture of the cervical portion the opera- 
tion is performed (1) preliminary to excision of the stricture. The 
latter operation is rarely indicated either in carcinoma or cicatricial 
stricture, (2) Tt is employed also in dividing strictures. The latter 
operation is usually an external one, but may be combined with an 
internal incision, (8) Finally, the operation is employed for the pur- 
pose of establishing a fistula -below the stricture in order to feed the 
patient (csophagostomy) or for the purpose of dilating the stricture 
tirough the fistula, The fistula may be estublished independently, or 
after external excision or division of the stricture. 

Tn cases of stricture located below the superior aperture of the 

Vou. 1V—6 
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eee ben in adults is situated more than 20 em, from the teeth, 
above operation (external wsophagotomy) is employed in establish- 
ing a pennieery aan weal fistula (1 Stn hr Ge popan ot aise 
a stricture situated lower down, or (2) for the purpose of performing 
so-called combined esophagotomy. At present the operation is more 
frequently performed after complete gustrostomy, where it is desired to 

out more readily dilatation of the stricture. 

he technic of external asophagotomy in case of stricture is the 
sume as in case of foreign bodies. Whenever ‘ible the cesoph- 
agus is opened over a bougie passed through Ganioute ‘The latter 
should be as large as possible (stomach-tube, flexible woven or 
metal catheter), therefore above the strictare as a rale. The operation 
is more difficult when the stricture is situated high up and the asoph- 
agus must be opened below the stricture, as under these conditions i 
the stricture is impermeable, it is impossible to use the bougie as a 
guide, and it will be necessary to depend upon the anatomical relations, 
the longitudinal direction of the fibres in a smooth round cord, and to 
incise the latter free-hand between forceps, with which the muscular 
coat should first be grasped, and then the mucosa, Frequently it is 
impossible to recognize the longitudinal and transverse muscular layers 
on account of cicatricial alteration, 

In external division of the stricture the latter is cut longitudinally, 
similarly to urethrotomy, so that when union takes place the wound is 
stretched transversely und the constriction is removed, Whether 
located above or below the stricture, the latter should be divided 
through the incision in the esophagus, guided by inspection and after 
having previously ascertained the path through the stricture by puss- 
ing a bougie. The question of operation will be considered more fre- 
quently in cases of short stricture, particularly superficial, valve-like, 
erescentic or annular stricture of the cervical portion, than in cases of 
more extensive, callous strictures, It is not always possible, how- 
ever, to make an exact diagnosis by examining through the mouth 
with bougies. Where the stricture is annular and short, and pro- 
vided the esophagus has not become adherent to the neighboring 
structures as a result of cicatrization, it might be possible to suture 
the longitudinal incision transversely through the wall of the asoph- 
agus. 

Experience has shown that external division of strictures is prin= 
ly adapted to valve-like and saceulated strictures of the cervical 
1. v, Bergmann and Billroth each successfully operated in such 

The permanent result was confirmed in the latter case after 
ears. In both cases the »phagus was not sutured. After 
cesophagotomy Wi successfully performed internal 
division upon a superficial tuated exactly oppo- 
site the opening from above downward, and sutured the wound trans- 
versely. 
When at the time of operation it is seen that the constriction in 
the cervical portion is longer than was expected, or that the lumen 
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established. It might be considered in marked obstruction situated — 
high up, where there is little or no hope of its removal. The ob- — 


-strnetion might be caused by carcinoma of the esophagus or by com= 


pression of the ceso) from without (malignant new growths, 
struma). Bat even 2p al pplasiedl would be as 
the gastric fistula is less annoying to the patient and can more ly 
be concealed. tiga 

Combined (Exophagotomy,—Com! ecesophagotomy was first 
formed by Gussenbauer in the year 1880, and is a Tannin of 
external und internal asophagotomy. The former is the first 
which must be performed in order that the latter ean be more 
and accurately carried out, After opening the axophagus in the n 
—that is, above the constriction—a small olivary bougie is passed into 
the latter through the wound, and over the olivary bougie is passed 
a small hollow bougie. Along the latter a fine herniotomy knife is 

and small incisions made in various directions ; after this a tube 
(elastic catheter, etc.) is immediately passed and allowed to remain 
within the stricture for several days, As soon as possible bougies are 
passed through the mouth. In this operation it is a good plan to pass 
two strong silk ligatures through the edges of the wound in order to 
draw the esophagus upward and render it tense, as was done by Bill- 
roth in passing bougies through strictures situated beneath the cutaneous 
wound. By this method Gussenbauer was able to enter the canal in 
spite of extensive stricture. It has been demonstrated that it is pos 
sible to perform internal division of strictures situated at the level of 
the bifurcation in children, and to divide strictures situated just above 
the cardia. ‘ 

Gussenbauer’s method has not been extensively employed. The 
operation produces a wound on the inner surface of the esophagus, 
with the danger of infection of the latter and subsequent phlegmonous 
processes, The method can only be employed where it is possible to 
reach the interior of the @sophagus or the stricture, and to pass a fine 
hougie into the latter through the wound in the neck, It is most 
applicable to division of short, annular strictures situated high up (in 
adults not higher than the bifureation). The operation might also be 
considered when, on making the external cesophagotomy incision, it is 
seen that the stricture extends downward into the thorax, or that in 
the latter region there is a second stricture which cannot be imme- 
diately dilated through the wound. This method does not insure 
aga et recurrence, 

Tn most: cases of ren those situated in the eer 
vical portion, and at best in those situated below the sternal notch, the 
establishment of a temporary gastric fistula is the most praetieal 
method. If dilatation through the mouth and gastric fistula is not 
succeseful, it should be attempted through an cesophageal fistula. Tn ease 
of recurrence or of failure of dilatation internal division of the striet- 
ure through the esophageal fistu ording to Gussenbauer’s method, 
might be employed, After gastrostomy has been performed, the prin= 








e stricture, 
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remained a small opening at the cdge of the preliminary csopha- 
gostomy, This case was complicated by a slight degree of retro- 
esophageal suppuration, Of 2 cases in which the esophagus was 
completely closed by a circular suture (Krogius, Sandelin), there was 
primary union except for a small temporary fistula. In the eases of 
Sandelin and Escher the patients were fed by rectum during the first 
period. Krogius passed a retention tube through the nose. 

In cases of pure superficial, valve-like stricture of the cervical 
portion it seems simpler to divide the folds of mucous membrane, 
either by the aid of @sophagoscopy and galvanocautery or after 
external cesophagotomy, or to resect the folds of mucous membrane 
(even where the latter are circular), and the scars, with subsequent 
suture of the wound (Kendal-Frank) ax far as is possible through the 
external wsophagotomy-wound, This latter method promises a better 

result than complete resection of portions of the esophagus. 

In short tubular strictures, limited to the cervical portion, which 
are not dilatable b: nply dividing the constricted portion, the defect 
in the anterior half of the latter might be replaced by the formation 
of a long-lipped fistula, and by subsequently inverting the outer skin 
(external axophagoplasty). The author proposed this operation in 
1889, It must be admitted, however, that the period of recovery is 
considerably longer. The operation may be performed primarily or 
after external division of the stricture has failed. The lipped fistula 
can then be left open until other constrictions situated lower down 
have been dilated. During this time the patient can swallow food 
through the mouth if the opening in the cxsophagus be closed ante- 
riorly by a plate, or a rubber tube attached to the latter inserted into 
the upper and lower portion. 

Gastrotomy and Gastrostomy.—Both methods of operation are 
employed at present for the purpose of dilating strictures of the 
esophagus through the stomach. Their introduction only ren- 
dered possible by the modern method of treating wounds, through 
which the dangers of opening the abdominal cavity and the stomach 
ave been so much lessened. 

Gastrotomy is certainly the more dangerous method, and is not 
applicable to eases with extensive sear formation that require pro- 
tracted dilatation through the opening of the stomach, unless thereby 
the stricture were made passable for a small-size bougie, and at the 
end of the operation a_ gastric fistula were established for the purpose 
of subsequent dilatation. A gastric fistula must also be established in 
those eases in which a bougie cannot be passed through the stricture 
from the incision in the stomach. (Moulin.) 

The stomach is opened in. the usual way (see under Gastrotomy). 
Farther steps are as follows: The edges of the incision are retracted 
by means of clamps or loops of silk, and according to the size of the 
incision the index finger or two fingers are inserted into the incision in 
such av as to occlude the wound, The anterior wall of the 
stomach being inverted, and the whole hand being passed into the peri- 
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visable to combine Kader’s or Lucke’s method of gastrostomy, with 
the formation of a sphincter from the rectus muscle. 

For the purpose of treating stricture of the c-sophagus, partic- 
ularly strictures situated in the lower thoracic portion, gastrostomy is 
the operation most frequently employed, and properly so. In fact, it 
may be called the normal method in all those cases in which operative 
interference is necessary because the stricture is not passable from 
above. 

In these cases the treatment requires the establishment of a tem- 
porary fistula, with subsequent, usually retrograde, dilatation with 
bougies, the latter being generally followed by dilatation. The opera- 
tion is urgently indicated in cases with marked inanition. The opera- 
tion is usually performed in one stage, and not in two stages as 
formerly. Dilatation is carried out by slower aud safer methods, and 
the principal danger of gastrotomy, infection of the abdominal cavity 
by the entrance of stomach contents, is prevented by commencing the 
treatment of the stricture only after the stomach has been securely 
united to the abdominal wall. 

The annoyance of a large gastric fistula, and the interference with 
nutrition caused by the latter are so serious that at present gastric fis~ 
tule, intended for the treatment of strictures, are made very small, as 
in cases of carcinoma of the esophagus. This method has only come 
to be employed within recent times. At present surgeons are able to 
suture firmly the stomach to the abdominal wall wherever it can be 
drawn into the abdominal incision without force in such a way that 
there is no danger of the former being torn away, and without making 
it necessary to have the stomach completely empty, At the same time 
methods have been sought for which would, in the first place, permit 
of exact closure of the fistula, also methods by which the fistula was 
formed in such a way that the latter would close spontaneously as soon. 
as it was not maintained artificially, or could be closed by some minor 
operation (Paquelin cautery, or freshening the edges without opening the 
abdominal cavity). Experience has shown that in many cases after 
establishment of' gastric fistula impermeable strictures become passable 
or are rendered dilatable from the mouth by simple 
xpectant treatment is desirable in order to stimulate ex- 
hausted patients by proper nourishment and to give necessary rest for 
the eesophagus, which has been irritated and become swollen in the 
region of the stricture as a result of attempts to pass bougies. 

Frequently it is possible after gastrostomy (at times four to six 
weeks, sometimes only after months) to pass a fine bougie or gut string 
into the stomach and to draw it out through the fistula, Occasionally 
this can also be done in the opposite direction from the stomach, As 
soon as this has been accomplished, subsequent dilatation of the strict- 
ure is assured by the method of dilatation. (v. Hacker.) The most effee- 
tive method, introduced by the author in 1885, is that of leading drain- 
age-tubes of inereasing size by means of a string attached to a bougie. 
The drains are inserted into the stricture under xome tension, and, 
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has produced very good results in the hands of Billroth, v. Hacker, v. 
Mikulicz, Bernays, Pretorius, ete. 

The method of dilatation usually enders a eeiehite eee eRe 
largest size bongies within from three to five weeks. Others, desiring 
to obtain quicker results or wishing to divide a valve-like or diaphragm- 
like stricture, have employed Abbe’s method through a gastric fistula 
in connection with gastrotomy, either ee the mouth or through an 
ira fistula, According to the level at which the stricture was 
sil a large bougie was passed into the stomach either from above 
or from the stomach, and while the former was firmly held against the 
stricture, the cicatricial tissue was sawn through iy deawing oR eeebie 
backward and forward. Immediately afterward lange bongies were 


passed. 

Tf, after establishing a gastric or osophageal fistula, it should still 
be impossible in spite of continued attempts to pass the stricture, and 
if a thin partition should be found between the finger inserted through 
the stomach, or through the cesophageal fistula as far as the stricture, 
and the bougie passed through the other fistula, attempts might be made 
to crush or penetrate gradually through the partition. jis is most 
safely accomplished with a sharp metal sound pressed against the 
inserted finger with gradually increasing force. 

If the stricture is impermeable and situated so high up that it can 
be reached by the finger passed through the wsophageal fistula, and if 
it is impossible to pass a bougie upward through the cardia from the 
gastric fistula, the abdominal cavity may be opened near the fistula (at 
the same time preserving the latter), and by passing the hand into the 
abdominal cavity and searching for the crura of the diaphragm in 
order to guide the bougie after it has been passed through the fistula, 
the bougie being readily felt through the wall of the stomach. 

Tf after establishment of a gastric fistula all the above-mentioned 
methods fail to render the stricture passable, the gastric fistula should 
be enlarged by dividing the tissues within the limits of its adhesions 
with the abdominal parietes. In one case Fischer was unable, with 
his finger passed through the cardia, to touch a steel olivary bougie 
passed through the cesophageal fistula. He allowed the fistula to 
remain for the purpose of providing nourishment. Such cases are in= 
frequent. Owing to the difficulty of reaching the lower portions of 
the esophagus with the finger passed throngh the gastric fistula,' it 
would be advisable in such a rare case immediately to perform lapar- 
otomy and to divide the stomach, as well as the fistula, within the 
limits of the adhesions, and to enlarge the opening in the stomach, 
proceeding in the same as in primary gastrotomy. If by this 
method it were possible to perform retrograde dilatation, the opening 
in the stomach might be entirely closed and the fistula established at 


s 












1 The distance of the cantia from the abdominal incision can be approximately deter= 
mined by taki i w of the body (spinous process to the ensiform cartilage) 
and subtracting the distance from the spinous process to the anterior surface of the 
Fertebne (9-10 cm. in adults). 
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close completely the fistula with a drainage-tube. Recently the author 
obtained the same result by combining the formation of a sphincter 
with Lucke’s method, the operation being performed in one st 

In all cases in which simple dilatation with bougies through the 
mouth ix impossible or does not continue to produce improvement, it 
is advisable to proceed immediately to gastrostomy, acting on the prin- 
ciple that repeated passuge of bougies in a long, tortuous, and partially 
ulcerated stricture is more dangerous than skilfully performed gastros- 
tomy. After the latter operation attempts should be made to render 
the stricture passable, either with or without the formation of an 
esophageal fistula, and after that dilatation should be carried out. 





i 
i Herezel.) In cicatricial strictures it was possible by this method to 
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Diffuse dilatation of the esophagus occurs above a stenosis. The 
latter may be due to some anatomical change or may exist indepen- 
dently of anatomical change, as in nervous or spasmodic stricture. 

Dilatation of the oesophagus occasionally may occur above a strict- 
ure, but is rare, because ax a result of obstruction the muscular layer 
becomes hypertrophied and dilatation only occurs when the hyper- 
trophied muscle becomes insufficient as a result of fatty degenera- 
tion, for example. (Klebs.) 

Dilatation takes place above cicatricial stricture ; also in cases of 
carcinoma (of the cardia, for example, where the lowest portion of the 
exophagns may be dilated and still show muscular hypertrophy). 
(Reher.) The widest part of such dilatations is immediately above 
the stenosis (congestive ectasis, Zenker). They gradually become 
smaller above. In these forms dilatation is of little practical signifi- 
eance as compared with the stricture. 

Jaffe described a peculiar form of stenosis leading to diffuse dilata- 
tion, The cardia was flattened between the xiphoid process, whiel 
ard in the form of a hook 5 and one of the lower thoracic 

vertebrie, ina patient with marked kyphoscol the portion of the 
cexophagus above the stenosis was cylindrically dilated, having an in- 
| ternal diameter of trom 10 to 11 em. In addition there oceasionally 
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| ormous dilatations not due to anatomical change. These diffuse 
§ ct led idiopathie, are as a rule accompanied by spasm 
| of the cardia (cardiospasm of Mikuli In another group of cases 
| there is atony of the asophagus. Sach dilatations are frequently 





oven ¢ 











, formerly 








spindle-shaped. They may extend mothe larynx to the cardia, 
: Their greatest width (up to 30 em, in circumference, 
erally about the middle of the @sophagus, or the latter may 
: S-shaped eur quence of dilatation (Mass); under 
i cumstances the d n has more the form o! nder, Some 
| of these dilatations have been observed at an early age (ten years, 
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Mackenzie), and may be congenital (Zenker has found them in the 
newly born), Lusechka has described a special form of the lower 
portion oF the tevophsgas, attted above) ie Se eee 
agus (pregastrium) and between the hiatus and the cardia (cardi 
antrum). 

Most diffuse dilatations are acquired. Some disturbance of inner- 
vation must be accepted as an important etiological factor. It may 
happen that the function of the longitudinal fibres, whose contraction 
causes normal dilatation, is impaired and that consequently there is 
spasm of the cardia, (Rolleston.) This condition seems hereditary in 
certain families. Kraus emphasizes the coexistence of two factors: 1, 
failure of inhibitory influences on the cardia (disease of the saps 
nerve); and 2, permanent relaxation of some portion of the museul 
layer of the wsoph Through the preponderance of one of these 
factors are cbbaited tbe two mentioned types of dilatation of the 
esophagus. 

Diffuse dilatation sometimes causes difficulty of swallowing without 
general disturbance. In the majority of cases, however, the patients 
suffer for years from difficulty in swallowing, repeated vomiting, or 
regurgitation of food immediately after eating or several hours Inter. 
(Mackenzie.) Occasionally there is rumination. At the same time 
there are increased secretion of ais at a poder 3 food 
being retained for a long time in the esophagus uni lecomposi~ 
tion, which may lead to fetor. Occasionally there is a sense of severe 
pressure in the thorax which disappears only after vomiting. 

More than 70 eases of idiopathic ectasis have been published, 
the majority of which were recognized only at autopsy, The elin- 
ical diagnosis is rarely made with positiveness. The usual exam- 
ination with bougies may demonstrate the existence of dilatation, 
as the bougie is capable of undergoing wider excursions than under 
normal conditions. Not infrequently it is impossible to advance the 
bougies as far as the stomach, so that stricture (cicatricial or carcino- 
matous) or diverticulum might be suspected. The condition of the 
regurgitated food would lead to the conclusion that it bad not come 
from the stomach (absence of gastric jnice, excess of lactic acid, the 
food being otherwise unchanged). The amount of the regurgitated food 
(oceasionally a quart, Vervitre) might lead to the conclusion that there 
was a diverticulum, for the reason that under ordinary conditions the 
capacity of the axophagus is about 100-150 ec. (Rumpel.) 

On performing cesophagoseopy the tube glides down easily ; the tip 
is eapuble of greater excursion than ordinarily, The folds of mucous 
membrane bulge more into the lumen of the tube, there are longitu- 
dinal folds as well as distinct transverse raffling of the wall. (¥. 
Hacker.) 

Rumpel has suggested the following method for the differential 
diagnosis between diffuse dilatation and diverticulum of the esoph- 
agus, If possible, a tube is passed into the stomach and a second 
tube into the dilatation, The stomach-tube has lateral openings. 
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Tf there is dilatation, fluid, preferably colored, poured into the tube — 
in the diverticulum will return th the tube in the stomach, Tf, — 
however, a diverticulum is present, fluid will return through the tube 
only in the diverticulum. 

Exposure to the arays may show a picture of the dilatation if the 
a 45 per cent. mixture of bismuth subnitrate. 


(Rumpel. 

) ‘There is no satisfactory treatment for diffuse dilatation. 
Tf there is spasm of the cardia of nervous origin, an attempt may be 
made to apply electric currents to the lower portion of the ceoophagts in 
order to produce contraction of the longitudinal fibres, and thus dilata- 
tion of the cardia, If the cardia is permeable for bougies, Symond’s 
retention canula might be inserted, alton the use of the latter has 
its disdyantages, Methodical irrigations may improve this condition, 
but will not cure it. (Fleiner.) 

Feeding with the stomach-tube may improve the general condition 
and bring about an increase in weight (Rumpel), but as a rule it 
must be continued for life. Gastrostomy is probably the only method 
that can produce a cure. At present this is a safe operation which 
will make it possible to feed the patient; and where there is stenosis 
of the cardia, permit of dilatation of the latter, 
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A diverticulum of the esophagus is a dilatation limited to the wall 
of the cesophagus and having the shape of a blind pouch and varying 
in size, The important feature in a true diverticulum is the mucous 
membrane lining the sac. If no mucous membrane is present, pseudo- 
diverticulum, or, in analogy to aneurism, a spurious diverticulum 





(Bychowski) may be spoken of. Corresponding to Zu classifi- 
cation, surgeons distinguish “traction” and “ pressure” diverticalay 


according to whether traction from without or pressure from within 
eauses the dilatation, Pressure diverticula are divided into Zucker’s 
pharyngo-cesophageal, “ Grenzdivertikel,” boundary diverticula (Rosen= 
thal) and deep or esophageal diverticula. 

Zucker’s Pressure Diverticula—These diverticula possess prac= 
tical significance, although they 
Starch), owing to their situatior 
They are more frequent in males 
















They are constantly found in the cervical portion 
i, ¢, the entrance of the diverticulum is situated exe 
of transition from the pharynx into the esophagus, usu 
terior wall, and generally a little to the left, but oc 
middle line, sometimes to the right, but always opposi 
cartilage. If the diverticulum increases in size, it will oceupy a posi- 





ly at the level 
y in the pos- 
al 









PLATE I. 





Cardiospasm, with Secondary Dilatation of the Thoracic 
Portion of the CEsophagus. At Upper End of Dilatation a 
Carcinoma, with Perforation into Trachea. 
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visable to combine Kader’s or Lucke's method of gastrostomy, with 
the formation of a sphincter from the rectus muscle. 

For the purpose of treating stricture of the 
ularly strictures situated in the lower thoracie portion, gastrostomy is 
cee operation most frequently employed, and properly so. In fact, it 

called the normal method in all those cases in which ive 
iatatincakat ts iiisesary. betaine the stricture is not passable from 
above. 

Tn these cases the treatment requires the establishment of a tem- 

ry fistula, with subsequent, usually retrograde, dilatation with 
bougies, the latter being generally followed by dilatation, The opera- 
tion is urgently indicated in cases with marked inanition, The opera= 
tion is usually performed in one stage, and not in two stages ax 
formerly. Dilatation is carried out by slower aud safer methods, and 
the principal danger of gastrotomy, infection of the abdominal cavity 
by the entrance of stomach contents, is prevented by commencing the 
treatment of the stricture only after the stomach has been securely 
united to the abdominal wall. 

‘The annoyance of a large gastric fistula, and the interference with 
nutrition caused by the latter are so serious that at present gastric fis~ 
tuke, intended for the treatment of strictures, are made very small, ag 
in cases of carcinoma of the cesophagus. This method has only come 
to be employed within recent times, At present surgeons are able to 
suture firmly the stomach to the abdominal wall wherever it can be 
drawn into the abdominal incision without force in such a way that 
there is no danger of the former being torn away, and without making 
it necessary to have the stomach completely empty. At the same time 
methods have been sought for which would, in the first place, it 
of exact closure of the fistula, also methods by which the fistula was 
formed in such a way that the latter would close spontaneously as soon 
as it was not maintained artificially, or could be closed by some minor 
operation (Paguelin cautery, or freshening the edges without opening the 
abdominal cavity). Experience has shown that in many cases after 
establishment of gastric fistula impermeable strictures become passable 
spontaneously, or are rendered dilatable from the mouth by simple 
rest. This expectant treatment is desirable in order to stimulate ex= 
hausted patients by proper nourishment and to give necessary rest for 
the asophagus, which has been irritated and become swollen in the 
region of the stricture as a result of attempts to pass bougies, 

Frequently it is possible after gastrostomy (at times four to six 
weeks, sometimes only after months) to pass a fine bougie or gut string 
into the stomach and to draw it out through the fistula, Occasionally 
this can also be done in the opposite direction from the stomach. As 
soon as this has been accomplished, subsequent dilatation of the striet- 
ure ig assured by the method of dilatation. (v. Hacker.) The most effec- 
tive method, introduced by th 385, ii tof leading drain- 
age-tubes of increasing size by means of a string attached to a bougie. 
The drains are inserted into the strictare under some tension, and, 
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roduced good results in the hands of Billroth, v, Hacker, v. 
Mikulicz, Bernays, Pretorius, ete. 

The method of dilatation usually renders a stricture le for the 
largest size bongies within from three to five weeks. desiring 
to obtain quicker results or wishing to divide a valve-like or di: 
like stricture, have employed Abbe’s method through a gastric fistula 
in connection with gastrotomy, either through the mouth or through an 
srr re ge fistula. According to the level at which the stricture was: 
situated, a large ie was into the stomach either from above 
or from the stomach, and while the former was firmly held against the 
stricture, the cicatricial tissue was sawn through by drawing the string 
backward and forward. Immediately afterward large bougies were 


If, after establishing a gastric or esophageal fistula, it should still 
be impossible in spite of continued attempts to pass the stricture, and 
if a thin partition should be found between the finger inserted through 
the stomach, or through the esophageal fistula as far as the stricture, 
and the bougie passed through the other fistula, attempts might be made 
to crush or penetrate gradually through the partition, his is most: 
safely accomplished with a sharp metal sound pressed against the 
inserted finger with gradually increasing force. 

If the stricture is impermeable and situated so high up that it can 
be reached by the finger passed through the esophageal fistula, and if 
it is impossible to pass a bougie upward through the cardia from the 
gastric fistula, the abdominal cavity may be opened near the fistula (at 
the same time preserving the latter), and by passing the hand into the 
abdominal cavity and searching for the crura of the diaph in 
order to guide the bongie after it has been passed through the fistula, 
the bongie being readily felt through the wall of the stomach. 

If after establishment of a gastric fistula all the above-mentioned 
methods fail to render the stricture passable, the gastric fistula should 
be enlarged by dividing the tissues within the limits of its adhesions 
with the abdominal parietes, In one case Fischer was unable, with 
his finger passed through the cardia, to touch a steel olivary bougie 
passed through the cxophageal fistula. He allowed the fistula to 
remain for the purpose of providing nourishment, Such eases are in- 
frequent. Owing to the difficulty of reaching the lower portions of 
the asophagus with the finger passed through the gastric fistula,’ it 
would be advisable in such a mre case immediately to perform lapar 
otomy and to divide the stomach, as well as the fistula, within the 
limits of the adhesions, and to enlarge the opening in the stomach, 
proceeding in the same way n primary gastrotomy, If by this 
method it were possible to perform retrograde ¢ ion, the opening: 
in the stomach might be entirely closed and the fistula established at 
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nce of the cantia from the abdominal incision can be approximately deter= 
ing the diameter of the body (spinous process to the ensiform cartilage) 
and subtracting the distance from the spinous process to the unterior surface of 
vertebne (910 em. in adults). 
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(30 per cent. of all cases’ 

attention of the patient. This swelling is frequently similar in 
ance to goitre, and may after consumption of large quantities of fui 
spent oe Laberge rend ogee ten 
still more striking. In case iverticula existing goitre | 
conceal the swelling. a | 

‘The diagnosis is generally easy if the symptoms mentioned are care— 
fully noted. The history of gradual devel t of the disturbances 
and regurgitation of unaltered food should arouse suspicion that a 
diverticulum is present. If a tumor in the neck develops during eat- 
ing and can be emptied by pressure, it is still more probable that there 
isa diverticulum. 

Examination with bougies offers the best means of arriving at a 
conclusion. If a bougie ix passed, it will generally be arrested at 
a point not far distant from the cricoid cartilage, on the average 
20-23 cm. from the teeth, The bougie may be felt from without 
through the neck. (Butlin.) In onder to distinguish from a sten= 
osis it is important that the tip of the bougie be freely movable 
within the sac, particularly toward the sides, as this would point to 
dilatation. 

A series of observations have shown that closure of the esophagus 
is caused by the fact that the crescentic border forming the entrance 
becomes applied to the anterior wall of the asopbagus like a valve 
(Kénig, Mixter) in such a way that the diverticulum, hanging down, 
forms the actual prolongation of the asophagus. The lumen of the 
esophagus is apparently an opening in the anterior wall of the diver= 
ticulum. These anatomical relations explain why, particularly if the 
diverticulum is empty, a bougie can be passed into the stomach without 
meeting with obstruction, which would not be the case if stricture of 
any kind were present. 

vy. Bergmann considers this phenomenon of « bougie being arrested 
at one time and passing easily at another, a positive sign of divertie- 
lum of the @opbagus, Occasionally when a bougie has been passed 
into the diverticulum a second bougie may at the same time be passed 
into the stomach, This would be impossible if there was stenosis, 
In carcinoma, in which it may happen that a bougie can be passed at 
one moment and not at another, the remaining signs (situation, gland- 
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head backward. Neukireh improved on this hy having the patient lie 
horizontally and on the right side while eating. In this way walls 


of the diverticulum, situated on the right side, were to cach 
other, the entrance of the @sophagus became more free, and it was 
possible to get food into the stomach. | 


Such results are, however, exceptional, and for that reason operative 
methods were considered. Gastrostomy must be mentioned as a palli- 
ative method of treatment, This was first recommended by Schénborn 
in 1877. In every case in which it was employed the patient died of 
pneumonia (Chavasse, Hiickermann); only one lived for three 
(Whitehead), Kénig recommended gastrostomy as a preliminary 
operation to et aac: of the diverticulum in order to avoid 
by the mouth till the wound in the esophagus had healed. In the 
author’s opinion, however, preliminary gastrostomy is indicated where 
the patient is so exhausted that he will in all probability not survive ~ 
the more severe operation of extirpation, particularly for the reason 
that during the first few days after extirpation not much food can be 
even, while gastrostomy performed in one stage does not occasion 

ifficulty or danger. 

Extirpation of the diverticulum, proposed by Kluge at the begi 
ning of the nineteenth century, must to-day be considered the 
method for permanent cure of this condition. As in its removal the 
wound is liable to be infected by the contents of the sac, it is advisable 
to wash out the sae before operation, and not to fill it by giving the 
patient a small meal. (Kénig.) Placing compresses beneath the sac 
will protect the wound (Billroth), but this precaution will not prevent 
food being aspirated during anesthesia. The latter oceurrence may 
lead to death from pneumonia and gangrene of the lungs. (Kraske. 

Tneision is made along the inner border of the sternomastoid . 
on the right or left side, according to the situation of the diverticulam, 
and is carried from the level of the hyoid bone as far as the clavicle, 
so that the Jevel of the cricoid cartilage is placed about at the middle 
of the incision (Kocher made his incision from the lateral border of 
the thyroid cartilage vertically downward). The sternomastoid musele 
is retracted outward. It will not be necessary to divide partially or 
completely the muscle as suggested by Kocher, unless a coexisting 
struma is in the way. Billroth was able to draw the sac up from 
behind the clavicle without dividing the muscle, The thyroid gland is 
forced inward. In doing » is frequently necessary to ligate the 
inferior thyroid artery, after having divided the deep fascia of the neck 
along the external border of the inferior hyoid muscle (sternohyoid). 
Tt oceasionally ix necessary to ligate the superior thyroid artery. 

v. Bruns found it necessary to remove one-half of the thyroid 
gland. The omohyoid musele can be spared and retracted outward or 
it may be divided. 

‘The cesophagus is now searched for. The edge of the thyroid carti- 
Jage may be retracted from the vertebral column with a sharp retractor, 
(v. Bergmann.) As it is frequently difficult to distinguish the diver- 
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insertion of a tube, enemata have been em 
After this clear fluid and wine can be 
a tr to ately sre 


‘); after ten , consomme, later sand 

pee particles of food it Xoakt not be swallowed for some et 
Tn most cases a small fistula develops six or seven days after operation, 
through which fluid escapes. Under such pare Konig recom- 
mends feeding only with the stomach-tube. These fistule frequently 
require some time to close (five weeks, Billroth; twelve weeks, y. 
Bergmann), but they usually close spontaneously or after applying a 
thermocautery. 

Extirpation of diverticula has been performed 27 times, with 5 

One patient (Zesu’s) died of a subsequently performed gas~ 

trostomy ; the other cases died of anuria on account of an existing nepb- 
ritis (cited from Butlin), pneumonia (Krase), erosion of the penne 
oy roid artery (Niehaus), pneumonia, and sublimate enteritis (vy. Burek~ 





Prognosis. —Compression of the asophagus by the diverticulum fre- 
quently results in inanition, in spite of treatment with bougies, and will 
result fatally unless death is caused by some intercurrent disease acting 
on the weakened organism. Of 66 patients regarding whose fate there 
are reports (Starck), 26 died from the consequences of the divertic- 
ulum after great suffering. 

Death may also result from the aspiration of vomited food (re 
monary abscess, Classen), Uleerations in the diverticulum may 
to retropharyngeal and paresophageal phlegmons. It has also been 
reported that carcinoma developed from diverticula (Newton-Pitt, 
Edgren), probably originating in ulcerations. 

Deep-seated Diverticula.—PBesides pressure diverticula of the 
entrance to the @sophagus and traction diverticula there are found 
eacculated dilatations which are to be considered deep-seated diver- 
ticula, They are rare, but are mentioned as they may give rise to 
confusion. 

Przewoski found diverticula in the middle and lower portions of 
the esophagus in 7 cases, They were the size of a hazelnut; their 
floor was arched, not fanne od ; they had a wide opening, and 
on their outer surface the no trace of adhesions. They cannot. 
therefore be considered traction diverticula. Since then a small series 
of diverticula has been described, situated in the sume region, and 
which had a capacity of 100-500 e.c. (Mintz, Reichmann, Kelling, 
ski, Reitzenstein.) Acconting te arch, a ilar series of 
observations are to be found in older literature. There are also con= 
genital diverticula of this same kind, (Vigot.) They are dilatations of 
the anterior cesophageal wall including the muscular layer, Their 
apices are inserted into the bifurcation of the trachea and may be 
due to errors of development. They should not be mistaken for 
traction diverticula, It is very easy to assume that from such small 
diverticula (whether congenital or acquired) larger sacs may have de= 
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veloped, possibly by a sort of pressure from within. A few patient ts 
pial that they always ate mpelye did not properly chew their food, 
and swallowed large pieces. diverticula also occur more fre~ 
quently in males. The majority of the patients were over forty years 
old when they applied for treatment. The disease may, however, 
begin early (twelve as Bychowski) and continue for a number of 
years before medical aid is sought, 

Symptoms.—The symptoms are vomiting or regurgitation of food 
while cating or soon after. The vomiting occurs without effort, and 
may occasionally be exerted voluntarily by inspiration during closure 
of the glottis, After vomiting the patients are able to eat for a while. 
Occasionally, it is stated that after eating there is a sense of pressure 
or weight in the region of the sternum. The disturbances slowly in- 
crease in intensity, langer quantities of food are vomited, and less food 
enters the stomach, so that the patients become gradually much ema- 
ciated, 

‘The entrance to these diverticula is situated in the middle portion 
of the asophagus, about 20 or 30 cm, from the teeth. The bottom 
of the sac is recognized by the bougie meeting with an insurmountable 
obstruction at a distance of from 40 to 46 cm, 

Diagnosis—Examination is best conducted by means of a bougie, 
the tip of which is curved like a Mercier catheter (Kelling), as Birk- 
han has recommended for pressure diverticulum. With these bougies 
it is generally easy to pass by the diverticulum, and it is possible also 
to determine whether sacoulation is situated to the right or to the left 
of the median line. ‘This might be determined as easily by cesophigos- 
copy. It is easier also to determine the distance of the entrance into 
the diverticulum from the teeth by cesophagoscopy than by the eomr 
plicated test-methods usually eapleyal (insertion of double-barrelled 
tubes, held together with strips of adhesive plaster, and pouring in 
colored fluids, in order to determine the height of the diverticulum, 
and other methods). There is no swelling in the neck. The vomited 
food is almost unchanged, hydrochloric acid is usually absent, while 
lactic acid is generally present in large quantities ; occasionally there 
are also flakes of squamous epithelium. (Bychowski.) Upon exam- 
ination with bougies, in ease of diverticulum, the instrument at first 
meets with an obstraction; on being withdrawn it can be advanced 
without meeting resistance, usually only after the contents of the 
sac have been evacuated (absence of stricture). It will be possible 
then also to obtain stomach contents (hydrochloric acid, possibly bile). 
Tf two tubes can be at the same time, one into the diyer- 
ticulum and the other into the stomach, different colored fluids ean be 
poured into the tubes. They will flow out unmixed. 

As an aid to differential diagnosis between diverticulum and diffuse 
dilatation the tube in the stomach may be provided with lateral open- 
ings. If there is dilatation, fluid poured into the tube in the divertie~ 
ulum (it is better to employ a colored fluid) will flow through the 
lateral openings into the stomach. If a diverticulum is present, 
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nothing will flow out of the tube in the stomach, or only what is in 
excess of the capacity of the diverticulum, while from the tube in the 
diverticulum all the fluid poured in will be recovered; that is to say, 
an amount equalling the capacity of the diverticulum. (Rumpel.) 

The s-ray may also be employed for the purpose of obtaining 
information as to the situation, form, and size of the diverticulum. If 
the be filled with a bismuth mixture, the diverticulum will 
a shadow. If a bougie filled with shot or one provided with a lead 
guide is passed, the shadow thrown by the latter will give the contour 
of the sac, and thus afford information as to the seat of the divertic- 
ulum. 

Treatment.—Irrigations with mild antiseptic solutions will prevent 
decomposition of fyod and resulting irritation of the mucous mem- 
brane (ulceration). Patients tolerate this form of treatment well and 
are subjectively improved. Ax it is usually eaxy to enter the stom- 
ach after emptying the diverticulum, dilatation treatment might promise 
good results. This is best carried ont with the sound devised by 
Kelling, The patient may be directed to cat while lying down, as 
suggested by Neukireh, 

Traction Diverticula.—Traction diverticula are of greater path- 
ological and anatomical than clinical interest, as they usually run 
their course without producing symptoms, and are only occasionally 
found at autops They ure of a certain significance, however, for 
the reason that they may have serious consequences. Relatively they 
oceur quite frequently ; they are certainly more frequent than pressure 
diverticula, They are most frequently caused by softening and sup- 
puration of mediastinal and bronchial lymph-glands, particularly in 
tuberculosis of the latter, These glands are most frequently situnted 
at or below the point where the asophagus crosses the left bronchus. 
They undergo contraction after having softened, or not infrequently 
after having ruptured into a bronehus or into the osophagus itself. 
As they are usually adherent to the asophagus, the anterior wall of 
the latter is drawn out by cicatricial contraction, resulting in small 
dilatations of the wsophagus, as first described hy Rokitansky. 

Asa rule only one diverticulum is found, but cceasionally there 
are at number of them (two or three above cach other). They are 
rarely larger than a hazelnut, funnel-shaped, the apex of the funnel 
being directed upward, forward, or to one side; less frequently it is 
1 downward. Corresponding to the situation of the above- 
mentioned glands, they are located in the anterior wall of the esopha~ 
gus, near the bifurcation, Traction diverticula do occur which are not 
Joeated on the anterior wall, but these forms are more rire, and result 
from mediastinitis or follow caries of the e. (Fig. 33.) v. 
ved traction diverticula following perichondritis and 
of the ericoid cartilage ; Chiari, after adhesion of the esopha- 
gus with the thyroid gland where the latter had undergone colloid 
cystic degeneration. Diverticula generally consist of muscular coat 
and mucosa. Some diverticula are composed only of mucosa, There 
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is in most’cases a complete mucous membrane lining, but at the apex 
of the funnel there may be cicatricial tissue sewlantt of mucous mem- 
brane, which would point to preva foration of the erie 

Remains of food, particularly harder particles, or pieces of bone, 
may lead to ulceration and perforation where there is absence of 
mucous membrane at the apex of the funnel. In this way mediastin- 
itis, gangrene of the lungs, ete., may occur, (Rokitansky, Coster.) 
This is a constant source of danger to the patient. 


‘Traction diverticulum of the esophagus from caries of vertebra, 


Asa role traction diverticula ron their course without producing 
symptoms. They produce no difficulty in swallowing, Tiedemann 
has drawn attention to the fact that in eases in which such diverticula 
were found at autopsy the patients had complained that granular 
particles of food like rico were liable to remain caught. Where one 
meets with this statement it might be possible to make a positive 
diagnosis by employing the cesophagoscope. Examination with fine 
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feels alam bey 
Under extraordinary circumstances such a traction diverticulum 
nt ea deme al 






NEW GROWTHS OF THE SOPHAGUS. 


Cysts, Papillomata, Myomata, Sarcomata of the - 

Some of the growths occurring in the csophagus, such as warts, cysts, 
pillomata, fibromata, lipomata, and myomata, possess only a patho= 
jogical-anatomical interest, as these tumors rarely cause disturbance, 

Klebs has pointed out the analogy between diseases of the resopha~ 
gus and those of the external skin. Thus in the esophagus are found: 
warts, which are generally small and distributed over different portions, 
Tt might be readily conceived that the latter could develop into car 
cinoma analogons to cutaneous warts, but this transition has never 
been proved, The warts may project into the lumen in the form of 
tufts, but do not cause characteristic manifestations. They are only 
oecasionally autopsy findings. | 

Retention-cysts of the mucous glands have also been deseribed, 
They may attain the size of a cherry or that of a hazelnut (Klebs), 
and be lined with ciliated epithelium (Zahn), Owing to their 
size they usually ran their course without producing symptoms, There 
are some cysts, lined with ciliated epithelium, wedged between the 
trachea and the asophagus, which are looked upon as degenerated 
remains of the communicating canal between the msophagus and 
trachea. They may attain sufficient size (8 to 6 em.) to compress the 
esophagus. (Eppinger, Petrow.) 

Papillomata may cause difficulty in swallowing, manifested by slow 
descent of food when swallowed. Examination with bougies may 
show a slight obstruction; a portion of tissue may be caught in the 
fenestrum of the bougie, thus making the diagnosis positive. (Reher.) 

Fibromata and lipomata also occur, originating in the submucosa 
(Zenker) ; also myomata originating in the muscular coat. The number 
of cases of myomata described in literature is small. They occur at 
different levels of the cesophagus, at any age, do not usually attain great 
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) Varicose veins may accompany the tumor and, by rupt- 
ng, cause death. (vy. Notthaft.) Sarcomata may be pedunculated 
or polypoid. ( Albrecht.) 

Diagnosis.—In all the forms mentioned of new growths cesophagos- 
copy should be carried out if there are symptoms pointing to disease 
of the esophagus, particularly if obstruction is found on conducting 
examination with bougies, Only by this method (wsophagoscopy) can 
a positive diagnosis be made, expecially if portions of tissue can be 
oved, otherwise it may be impossible in- some cases to differentiate 
n carcinoma, 

Treatment.—(‘auterization might be employed in case of smaller 
tumors, Pedunculated tumors may be excised, as described under 
polypi. Finally, where there is marked stenosis leading to inanition 
gastrostomy must be considered. 

Polypi of the Gsophagus.—} or practical reasons pedunculated 
tumors of the asephagus have been classed as polypi.- They are rather 
rare, The pedicle is usually attached in the region behind the cricoid 
cartilage—that is to say, the entrance of the wsophagus—in most cases 
on the anterior wall, usually the median line, but occasionally a 
little to the left side. (Zenker.) Sometimes the pedicle is attached 
lower down, Under sueh unstinces it may be assumed that in 
the course of time, as a result of traction on the tumor, the pedicle 
undergoes a change in its position downward. (Kénig.) In rare 
eases seh pedunculated tumors are situated in the lower portions of 
the esophagus, at the level of the bifurcation or nearer the cardia, but 
in such cases the tumors are usually provided with a broad pedicle. 
‘They are usually fibromata, with cavernous spaces filled with circulating 
blood (erectile connective-tissue tumor”). Fibromyomata, myomata, 
and myofibrolipomata ney occur in’ the form: of polypoid tumors, 
The usually pear-shaped, originating in the submucosa, and 
covered with mucous membrane, «surface of the larger tumors 
especially is frequently ulcerated as a result of’ irritation from particles 
of food.” The time required for the growth of polypi varies. Some- 
times they grow rapidly (ix months, Schendrice ) ; occasionally 
they are only noticed for a few days (Koch). Polypi are found mostly 
in males of advanced years (Zenker); they vary in size, occasionally 
becoming formidable (Minski, 14 em.). 

Symptoms—Small polypoid tumors eause no symptoms. Larger 
ones may produce much difficulty in swallowing. Some patients note 
that they can swallow fluids more casily than solids, This is due to 
narrowing of the lumen of the esophagus. There n 
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xo be nausea 
and regurgitation of food. — Frequently between meals there is a sen- 
sation as of a foreign body in the throat ; occasionally this is aeeom- 
panied by gagging and attacks of spasm of the throat. Tf the tumors. 
attain a large size, there may be difficulty in breathing where a polypus 
which ordinarily hangs down is thrown into the entrance to. the 
larynx. In this way it ma h the cavity of the month and be 
torn or bitten off by the patient, or it may even hang out of the mouth 























Large cesophiageal polypus. (Dallas) 


base, Tn those rare cases in which the pedicle of the tumor is situated 
Jower down in the esophagus the author would recommend its removal 
with the aid of the cesophagoscope. The tumor should be grasped by 
forceps constructed like foreign body extraction forceps, but provided 
with jaws like those of the Muzeux clamp, The tumor can then be 
removed by a specially constructed galvanocaustic loop, and finally the 
tube, forceps, and tumor withdrawn together, 

Occasionally asphyxia has rendered immediate tracheotomy necessary, 
In the case of deep-seated tumors situated low down gastrostomy has 
been found necessary. (Ogle.) This would be necessary only where 
removal of the tumor through the wsophagoscope was impossible. 





ion p 
body. Absolutely 
observations do not 

The statements 
regarding the 
noma at different 


upper third ; other obser 
Carcinoma of the evophagns. it most frequent in the lo 
At present there can hai 
doubt that the site of the bifurcation is the favorite site for 
y. Hacker found that in 100 cases of carcinoma of the up 
tive tract, corroborated by asophagoscopic and microseopi 
tion, the cervical portion was involved in 10 cases, the 
bifureation in 40 eases, the hiatus in 30 cases, the cardiac 
stomach in 20 cases. Including 31 cases of gastrostomy for 









ing ently perceived in. the | 
Daca on dovdded goa eae neck. 
value, as it may be absent in some cases. Furthermon 
of patients do not refer the pain to the site of disease, 
fiemssen, the occurrence of pain at night is of gre 
; Emaciation and exhaustion are at ae a by 
they result also from the malignant logi : 
Marked inan occurs ine case ba cicatricial pe 
cinoma there is ion hectic fever, caused by the 
prodnets of decomposition resulting from necrosis of the tumor, 
ing is found only in tumors of the cervical portion, In im 
swelling is due to tumor of the lymph-glands, which may und 
softening and form abscesses. As in the case of other tamors of th 
thoracic cavity, particularly those of the posterior mediastinum, then 
are occasionally found hard glandular swellings above the 
the side corresponding to a deep-seated carcinoma of the asop 
or the cardia of the stomach, 
y. Hacker reports a case in which the presence of a hard lym 
gland the size of « bean in the left. supraclavicular fossa led to | 
diagnosis of carcinoma of the eardia, although other surgeons had never 
been able to find « constriction when examining with bougies. 
There are a number of symptoms that oceur in cases of carcinoma 
of the asophagus which indicate that the disease has made consider 
able progress. In about one-sixth of the cases there is contraction — 
of the corresponding pupil. (Hitzig.) As a rule the left pupil is 
affected. This symptom is due to pressure on the sympathetic nerve, 
Tt is not necessarily accompanied by recurrent paralysis. The 
symptom does not so much indicate the seat of cai 
to involvement of the lymph-glands, expecially where the right recar 
rent nerve is affected. The left recurrent nerve, which extends lower 
down, may become surrounded by carcinoma. Adhesions with the 
recurrent nerves may lead to attacks of dyspnea. The latter may be= 
come so severe that tracheotomy becomes necessary. This may happen 
before signs of dysphagia have appeared, #0 that the symptoms are 
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must frequently be sutistied with a probable diagnosis. In many 
cases this method will enable the surgeon to make an early diag- 
nosis of carcinoma, and to differentiate carcinoma from other diseases. 
Latent carcinoma of the wsvphagus can probably always be recognized 
on direct inspection. 

The esophagoscopic findings, as described by v. Hacker, are the 
same for the different levels of the @sophagus. In the initial stage 
there is infiltration of the mucosa. This ean be recognized by the fact 
that at the site of infiltration the wall is rigid and does not move 
during respiration ; on inspiration the lumen of the oesophagus does 
not open. Later, a more circumscribed portion bulges forward. The 
mucous membrane covering the latter is paler or more cyanotic ; the 
lumen has the form of a slit. There may also be numerous very small 
papill: erexcences distributed over an unchanged mucous membrane 
producing an appearance like that of a cat’s tongue. Where carci 
noma invades the submucous tissues, contraction of the latter may 
throw the mucous membrane covering this portion into fixed longitu- 
dinal folds. At the same time there may be the formation of a funnel, 
which, in distinction to that found in cicatricial stricture, does not 
show a bulging similar in appearance to the mouth of the cervix when 
the tube is advanced, and which is characterized furthermore by the 
absence of cicatricial tissue. The escape of bloody mucus from the 
contracted lumen would point to ulceration lower down, Frequently 
in carcinoma there are areas of leucoplakia very similar in appearance 
to thoxe of the tongue. During the transition into ulceration epi- 
thelial vesicles frequently occur, which later develop into confluent 
Carcinomatous proliferation takes place in the floor of these 
They often present the appearance of a raspberry. At this 
stage the border of the mucous membrane is frequently notched, bleed- 

:. If transition from normal mucous membrane to ulcera- 
tion progresses circularly at the same level, the picture will be that of 
a ruptured dram-head. The ulcer itself is generally covered 
reddish-gray granulations, the latter showing a yellowish or whitish 
deposit ; more rarely they appear red, as if’ freshened. 

Exploratory resection of. such a projecting, fluttering portion with 
esophageal forceps will render a positive diagno: ble. If the 
ulcer invades the deeper tissues, the muscular layer is exposed, show- 
ing a loop-like arrangement. It is notable that not infrequently car- 
cinoma of the lower portion of the asophagus extends directly to the 
stomach, while careinoma of the cardia extends to the wsophagus. This 
secondary extension to the wsophagus will not exert any influence on 
the course of the disease, as the symptoms of existing stenosis would. 
only he increased. Such carcinoma of the cardia may cause difficulty 
in swallowing and lead to cachexia just as carcinoma of the esophagus 
does. Frequently where it is believed that a bougie has been passed 
into the stomach without meeting obstruction the obstruction was. 
actually situated lower down, It may be assumed with a certain 
degree of certainty that where carcinomatous stenosis ix present in a 













































































have lived some time after operation (Czerny, one andi y 
Mikulice, eleven months; Garr’, one year). All died from recurrence. 
In a number of cases preliminary operations were performed, such 
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cold ante prosy 
Le etaed hs Nee ao ‘il be cm ined Wie! extent. 
an stre! w tient. It is out estion to 
a radical method of ‘tretment, even if in aes ti 
Bers lived some time after operation (Czerny, one and a qu 
Mikulicz, eleven months ; Garré,one year). All died from 
Tn a number of cases preliminary operations were 0 
as tracheotomy, cesophagotomy, gastrostomy, 
Only ieee exceptional circumstances vill tracheotomy € 
consideration, where, for example, it is impossible to 
whether carcinoma originated in the larynx or in the 
relations are different where it has been determined that © 
extended from the csophagus to the air-passages, and where a 
of the latter must be removed, De Quervain is correct wi 
recommends opening the air-passages, even in these eases at the 
of the operation, in order to prevent the entrance of blood into 
air-passages, and infection of the wound with mucus from the tea 
(putrid bronchitis being present in the majority of cases), 
excited by the presence of the canula interferes with the operation, 
CEaophagotomy for diagnostic purposes should be avoided, 
explorat: ene can be performed through the cesophagoscope: an 
if resecti rformed several days later, it is necessary to 
through cieatrictal tissue. Gastrostomy before the gales operation is. 
well adaj for the put of improving general nutrition. Tt 
offers ie yet eayantene tiit for a et feeding with the stomach- 
tube can be avoided, and thus the wound be allowed to heal without — 
interference. If, as in the case of Queryain, the hagus cannot be 
reconstructed, the fistula can be employed to feed the patient during — 
the rest of his life. 








ae or lumen of the pharynx. Above this the skin is su 
wing been loosened by dissecting away laterally. Thi 
tion fas been successfully aanloveia number of times 
Hochnegg, Narath, Garrt). For smaller defects a pedicel 
sutured with the skin side turned in, (Mikuliez.) 

In the thoracic portion resection was attempted only once, 
Relm undertook to expose the esophagus from behind in a man 
forty-nine years old, on account of disturbed digestion resulting 

the flow of ichorous secretion from carcinoma into the stomach, 7 
technic of posterior mediastinotomy is described elsewhere.) Tn the 
above ease no tumor could be seen nor felt, and after the pleura had 
been repeatedly injured, the operation had to be abandoned; death 
occurred six days later, ‘The cases operated by this method for ¢iea~ 
tricial stricture died. (Relm, Diobes) Mikulicz removed the entire 
thoracic portion of the esophagus, which was the seat of ma 
through a cervical and abdominal incision. The patient died shortly 
after. 

Under these circumstances surgeons are not justified at present in 
undertaking the resection of the thoracic portion for carcinoma of 
esophagus, the more so as they are unable to perform a radical opera- 
tion because the diagnosis is seldom made sufficiently early. 

According to Levy’s and Biondi’s attempts, and according to the 
unfortunate experience of Mikulicz, resection of the cardia or the 
abdominal portion of the cesophagus is a more serious operation than 
resection of the thoracic portion, 

Esopuacosromy.—The technie of axophagostomy was deseribed: 
on page 48; it is applicable in carcinoma situated high up, where 
the mophagus can be opened below the stricture. The results of this 
operation are not encouraging. Not infrequently there followed ichor- 
ous infiltration of the connective-tissue spaces surrounding the asoph= 
agus. This arose from the asophageal fistula, and was caused by the 
products of decomposition of necrotic carcinomatous tissues. It 
appears doubtful whether feeding through an asophageal fistula is less 
annoying to the patient than through a gastric fistula; the latter 
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quently unavoidable, as the patients do not consent to gastrostomy. 
At th 


same time it) should be borne in’ mind that’ the use of 
> produces mechanical irritation, and that the growth of tum 
may be excited therel It must be admitted also that perforation 
into neighboring organs may occur during the procedure (Clanditz), 
though others again have not observed such an accident among 
n sex (Schmidt). 

ion may be performed with conical or cylindrical bongies. 
Occasionally bongies can only be passed with the aid of the wsophage- 
scope, for the first time y mite, Dilatation by means of stretched 
drainage-tubes ix the best and) most  ¢ nt method, (v. Hacker.) 
The technic of the latter has already been described. As these drains 
are only allowed to remain in place for several hours every few days, 
= danger of perforation than where permanent _tubage ix 
ved, The latter ix preferred by some. (Symonds-Gangalphe, 
evden, and Renvers.)  Hard-rubber tubes are employed, or in the 
of stricture situated high up, clastie tubes, which can, how- 
or, be introduced only after dilatation has been sufficiently effected 
hy passing bougies. In order that they may not become obstructed, 
fluid diet should be given; they are attached to a thread which is 
fastened to the ear or toa tooth, They must be worn for weeks 
or even months, This may result in some very unpleasant accidents. 
The thread may tear or be swallowed. The tube may be displaced ; 
it may be surrounded or obstructed by carcinomatous proliferation, ete. 
The thread in the month ix very annoying to the patient. 

Tn some cases cauterization might be considered. This should be 
performed by the aid of asophageseopy, A specially constructed 
thermocautery might be empl Jacker), or a galvanocaustic loop. 
Rosenheim structed a porcelain burner for thix purpose. 

Th of medicaments may also be occasionally employed 
for the purpose of alleviating suffering. Injecting 1 to 2 ee. of a 
1 to f per cent, solution of silver nitrate produces a disinfecting action 
rather than a caustic one, (Rosenheim.) Eight to ten drops of a 1 per 
cent. solution of ruitrate may he given internally three times a 
day. (ve Hacker.) For the purpose of dissolving the accumula- 
tions of tough mucus a solution of sodium bicarbonate (10 : 100) 
should be frequently. 3 latter oceasionally relieves 
even severe dyspl che.) For the pain nar- 
t of belladonna, aqua amygd. 
3 to 6 per cent. solution 
v. Hacker orders 8-10 
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am: Rosenheim injected 1 te 
of cucaine through an wsophageal sv 
drops of a mixture of extract of nux vomica (0.1) and aqua lauraceras. 
(10.0), three times a Recently heroin: muriate bas been success- 
fi Iy employed at the elinie in: Innsbruck ; 10 drops of a 1 per cent. 
solution (0.5 grain) were given three times a day. 
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Outlines of the Deeper Abdominal Viscera. 
(From drawing by C. W. Smith (Addison), Brit. Med. Journ., Mareb 16, 1901.) 
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only 3 instances, and in all of these eases the rupture was due to direct 
violence. 

Treatment.—The treatment of uncomplicated contusion of the 
abdominal wall is simple. ‘The patient remains in bed, and either an 
ice-bag or hot moist compresses are kept upon the abdomen. If there 
are symptoms of severe shock, ether or camphor should be injected 
subcutaneously. If contractions of the abdominal museles or other 
symptoms suggest injury of some abdominal organ, an exploratory 
laparotomy is advisable if the patient’s general condition permits. 
Usnally a short incision will sufliee to make the diagnosis. Simple 
contusions are recovered from ina few days, while repair after severe 
contusion may require four or six weeks to be complete. Even after 
this time there may be local pain, which is increased by bending for- 
ward or backward, or to one side. 

Witzel believes that ventral hernia may follow slight rupture of the 
linea alba due to a blow or backward flexion of the trank. This 
opinion is aceepted by some surgeons and disputed by others. Tt may 
be of importance in connection with accident insurance, aud some com- 
panies have recognized it as a cause of ventral hernia. 


WOUNDS OF THE ABDOMINAL WALL. 


Open lacerated and contused wounds of the abdominal wall are 
roduced by a variety of instruments. When the patient is injured 
by machinery, « portion of the abdominal wall is often torn away, 
leaving the fascia or muscles exposed. Extensive wounds may also be 
eansed by sealds, acids, or burns. These wounds do not differ from 

similar wounds elsewhere in the body unless accompanied hy shock. 
Punetured and gunshot-wounds have long been divided into those 
which penetrate and those which do not penetrate the peritoneal cavity, 
while the latter are again divided into those which penetrate without 
injuring any abdominal organ and those in which some internal injury 
is produced. While these differences are all-important, such a wound 
should not be probed with an instrument or the finger. If there is 
reason to suspect from the appearance of the wound the nature 
of the injury that the abdominal cavity bas been opeved, the wi 
and its vieinity should be thoroughly cleansed and the edges re 

and if necessary the wound should be enlarged to permit a dete 

tion of its extent. If the wound is situated in the a 

the abdomen, local anssthesia will usually suftice f xy 
tion; if it is situated Interally, a general anesthetic is desirable on 
account of the thickness of the muscular walls. 

Tf the omentum or intestines protrude from an abdominal wound, 
the condition is spoken of as a complete traumatic hernia, If such 
organs lie between the layers of the abdominal wall, the hernia is 
an interstitial, traumatic one, whereas if they lie between the peri- 
toneum and the abdominal wall, the term properitoneal traumatic 
hernia is applied. 
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Diagram to show the offect of a fall upon a ploket. 


A punctured wound may be complicated by the introduction of 
bits of clothing, of buttons, or the instrument which caused 
wound may break off within it. Such foreign bodies, if they are 
not removed, will give rise to protracted auppunition. 

—The prognosis of punctured wounds of the abdomen 
rests chiefly upon the presence or absence of complications in the form 
of injury of the abdominal organs. Wounds of this character which 
are uncomplicated heal without reaction unless there is primary or 
secondary infection. Recovery is much delayed if there is a consider- 
able loss of tissue, expecially when this is the result ofa burn. 


; 
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fistula may be the result, or the wound in the intestine or stomach may 
close spontancously when the object has passed through. If such is 
the case, the foreign body will be surrounded by an abscess, but there 
will not be a fecal fistula, Needles may pass from the stomach or 
intestine without giving rise to either abscess or fistula, escaping notice 
until they prick the overlying skin. 

If a slender foreign body, such as a needle, is discovered, the over- 
yz skin should be punctured and the foreign body removed. Larger 
dl irregularly shaped objects should be removed with care lest adhe- 
sions be broken up. The inflammation quickly subsides when the 
foreign body has been removed. 
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CHAPTER VI. 
DISEASES OF THE ABDOMINAL WALL. 
INFLAMMATIONS OF THE ABDOMINAL WALL. 


THe inflammations of the abdominal wall which are confined to 
the skin or the tissues immediately beneath it do not require special 
notice. Most of them are of the nature of cellulitis due to external 
wounds and infection or to foreign bodies entering the abdominal wall 
through the skin, or from within the alimentary canal. 

The median line of the abdominal wall may be the seat of deep 
inflammatory processes which develop in two forms : 

1. If an Ar trence teh develops within the sheath of the rectus, it 
is limited by the strong fascia about this muscle so that it cannot spread 
pascap Above My emai it is also limited Eee “tena 
fascial bands, bey iat’ Santiet vere beatae ly. It 
however, spread downward to the symphysis tend over Be 


opposite side of the median line. The extent of this swelling is suffi- 
lait Wr Sinan If the patient in a recumbent position is asked 


to raise his head from the pillow, the rectus muscle will be contracted 
and the swelling will be seen to lie in front of it ; but by this contraction 
the swelling will also be made immovable, whereas a diffuse suppuration 
of the subcutaneous tissue is more or less movable whether the reeti 
muscles are contracted or not. 

2. Deep inflammation of the other type develops in the loose con- 
nective tissue below the umbilicus and between the peritoneum and the 
abdominal muscles. This retromuscular space is divided into three 

by the transverse fascia and the thin fascia extending from the 
Hladdder to the umbilicus. These three spaces have been called the 
submuscular, the prevesical, and the itoneal 5 (Fig. 45.) 
The cellular ee Bek fills ia ereren is ph ge connected 
together, but also with that in the iliac fossa and in | ie exeeal region, 80 
proton saneeas processes may easily extend from one region to the 
share ical space is the most _ important uppuration takes 
a rounded swelling is formed and above the 
sis which ve resembles the distended bladder. The bladder 
is Pant involved in the inflammation. Pus may be discharged spon: 
taneously either above the symphysis or into one of the hollow aes 
organs, Suppuration of the submuscular space is situated nearer the 
umbilicus and seldom reaches the symphysis, nor does it extend into 
the pelvis, It forms a pear-shaped swelling in the region of the um- 
Vou. 1V.—9 129 
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Primary Inflammation.—The inflammation which arises in the 
ahiouth of he rectus is of a primary character. Its common cause is a 
twntovelage (ollawing muscular rupture during convalescence from 
typo Such hemorrhage is usually situated below the umbilicus 
wil boliiad the footie musele, so that the resulting suppuration may 
develop ly the sulmamsontar space. There is also an inflammation in 
(ly proyesioal epee which may be either idiopathic or traumatic, In 
the Inver nea iu ed follows a blow upon the lower portion of 
tho abilomen and the blood-clots suppurate. Extraperitoneal rupture 
of the blader gives vise t extensive inflammation complicated with 
fofiltratian of urloe. ‘The so-called idiopathic inflammation is doubt- 
lies dw Ga latvetion from an uleer of the bladder or intestine, or to 
vom eludlar lesion, ‘Thus the term is of doubtful value. Such 
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abscesses of unknown origin are seldom found before the thirtieth year 
of life. They are commoner in men than in women. They are ushered 
in with nausea, vomiting, and disturbed intestinal action, symptoms 
which are doubtless due to peritoneal irritation, and which are not 
usually distinguished from those due to a real peritonitis, Later, local 
symptoms develop, especially pain, which may be so intense that the 
patient avoids any exertion and lies with thighs flexed in order to relax 
the abdominal muscles. Soon a characteristic swelling appears, and 
persists even after the bladder is emptied with a catheter. The lower 
portion of the swelling can often be felt if the finger is passed into the 
vagina or rectum. If the inflammation extends to the symphysis, the 
bladder will become involved, as shown by disturbances in micturition. 
‘These acute symptoms are wanting in the case of a chronic abscess, Such 
an abscess is usually tuberculous and starts in the abdominal muscles. 

Secondary Inflammation —According to Engliseh, the common- 
est form of prevesical inflammation is secondary, and may be due to 
inflammation of the pelvic bones as well as to inflammations of the 
pelvic organs. Tuberculosis and osteomyelitis of the bones, inflamma- 
tions of the bladder and the urethra, of the prostate and of the semi- 
nal vesicles, of the uterus and broad ligaments, as well as any other 
suppuration in the pelvis or in the neighborhood of the appendix ver- 
miformis, may lead to suppuration in the prevesical space. There is 
a severe gonorrheal prevesical suppuration secondary to infection of 
the inguinal glands or to gonorrheal cystitis, Pus which collects in 
the prevesical space often ruptures into the hollow ongan from 
which the inflammation is derived. Such a ruptare, or an external 
rupture, relieves the patient of severe symptoms, but leads to long- 
standing ulceration and fistule, 

Guyon describes a collection of serous flaid in the prevesieal space 
which he calls “hydroma prevesicale.” There is a fibrous cyst-wall 
without epithelial lining which is dissected out with difficulty, The 
cause of the accumulation of fluid was unknown in most of the cases 
reported ; in one instance it was said to be gout, 

Deeply placed inflammation of the lateral portions of the abdom~ 
inal wall is always secondary. Such an abscess may originate in 
the bones of the thorax. More frequently the pus from a peri- 
nephric abscess follows along the quadratus limborum musele until 
it appears ander the skin at the onter edge of this muscle. On ac- 
count of the deep situation of such an abscess fluctuation may not 
be evident for some time, Early symptoms are fever and pain in the 
region of the kidney. The kidney itself may or may not be the start- 
ing-point of the trouble. 

An abscess may start from an inflammation in the appendix or in 
the gall-bladder, or it may be superimposed upon malignant disease 
of the cwcum, the acute symptoms of inflammation masking those of 
the tumor, An abscess of this class may result in a feeal fistula, 
Caneer of the stomach may give to inflammation and abscess for- 
mation, the pus often reaching the surface below the umbiliens, 
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Actinomycosis of the abdominal wall comes from the intestinal 
canal, and is therefore usually preceded by intestinal symptoms; but 
the latter may be wanting. The disease of the abdominal wall often 
shows itself’ in the neighborhood of the appendix, but it may appear 
at the umbilicus or in the lumbar region. There is a small area of 
induration with indistinct edges, Soon the inflammation extends to 
the surface and the overlying skin breaks in one or more places and 
allows the escape of pus having a fecal odor and containing the chame- 
teristic organisms. Sometimes these pearly bodies are found only in the 
granulations. There may be a fistula which leads to the original seat 
of disease in the intestine. 

‘The course of the disease is a chronic one unless it is complicated 
with acute suppuration, If the trouble has lasted a long time, the 
mouths of existing fistule become infiltrated and present a character- 
istic appearance. 

Diagnosis.—The diagnosis of actinomycosis of the abdominal wall 
is easily made when the disease has broken through the skin; before 
that time the symptoms presented are similar to those of any other 
inflammation of this region. 

Prognosis.—The prognosis of this affection is favorable if the ex= 
tent of the disease in the intestine is not too great. If the appendix 
is the only portion of the alimentary tract affected, the outlook is 
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especially hopeful, since a radical operation is possible. If the actino- 
mycosis is associated with extensive cellulitis, and especially if there 
is reason to suppose that the disease has affected the retroperitoneal 
tissues, the prognosis is far worse. 

‘Treatment.—T'reatment is purely operative. The fistula should be 
split and the diseased tissue removed with scissors or knife or curette. 
In this manner one approaches the peritoneal cavity, and if the seat 
of the affection is found to be the appendix, it is removed, The thermo- 
cautery is serviceable for the destruction of diseased tissue. The wound 
should be kept open by moist gauze com The operation will 
often need to be repeated, but a cure is still possible even though dis- 
eased tissues have to be removed several times. The internal admin- 
istration of potassium iodide is recommended, but is of doubtful 
efficacy. 


TUMORS OF THE ABDOMINAL WALL. 


Connective-tissue Tumors.—Angiomata of various sorts occur 
in the skin, but rarely in the deeper tissue, Fibroma molluscum 
appears both as a general fibromatosis of the skin and also individually 
as a small soft pendulous tumor that is freely movable upon the deeper 
structures and which is more or less attached to the skin which covers 
it. As the tumor grows it becomes pedicled and may reach a very 
large size, The pedicle often contains good-sized bloodvessels and 
the skin of the tumor is usually chafed and broken down. If a fibroma 
is growing rapidly, it should be removed on account of the danger of 
sireomatous degeneration. Its removal may also be desired because 
of its uncommon situation, Cure should be taken to ligate the vessels 
of the pedicle, 

Sarcoma of the skin is rare, It may develop from a fibroma or 
from a pigmented nevus (melanosarcoma or melanocarcinoma), or it 
may begin as a sarcoma from apparently sound tissues, This rapid 
growth and the pain it causes will soon indicate its malignant charac- 
ter. The surface of a cutaneous sarcoma often ulcerates. The tumor 
quickly grows into the deeper layers of the abdominal wall. The prog- 
nosis is untavonible, especially in the case of a pigmented sarcoma, 
The growth should therefore be removed early, the incision passing 
wide of the visibly affected tissue in order to avoid recurrence in the 
sear. 
Tn the deeper layers of the abdominal wall are found lipomata and 
the so-called desmoids, 

A lipoma may be subeutancous, or intramuscular, or subserous, A 
subeutaneous lipoma is usually surrounded by a thin fibrous capsule 
which marks it off from the adjacent tissues and makes its removal 
easy except where it is penetrated by vessels and nerves. These 
tumors are found chiefly in the Interal portions of the abdominal wall, 
They are of slow growth and in the course of years may reach an 
enormous size. They may also become pedicled. If such « tumor 
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abdominal wall are those which spring from tendinous tissues, such as 
the aponeuroses or the transverse lines of the recti muscles, and whieh 
have received the name of desmoid tumors. A desmoid is usually « hard 
tumor which creaks when cut, and whose cnt surface glistens in the 
light and shows numerous fibrous bands which cross each other at an 
acute angle without admixture of muscular elements, These fibres 
may also be arranged circularly around the vessels, in which ease the 
tumor will have a nodular appearance. In both forms the adventitia 
of the bloodvessels passes without distinction into the new growth, 
Hence the vessels gupe widely when cut and in the living subject bleed 
profusely. If aati a tumor is softer on account of increased cellular 
activity, it resembles a sarcoma both in appearance and in its rapid 
growth. A desmoid often contains cysts with serous or mucous con= 
tents, and hence it has frequently received the names fibrosarcoma or 
eystosarcoma or myxosarcoma; but tho different tumors of this 
sort present different appearances, they all originate from the tendi- 
nous structures above mentioned and simulate them in some portion 
of their growth. Hence it is better to include them all under the 
name of desmoid tumors. 

These tumors are found for the most part in women. Ledderhose 
found that 90 such tumors occurred in women for 10 which occurred 
in men, and that 70 of the 90 women affected had borne children. 
Such a proportion suggests that either pregnancy or the stretching of 
the abdominal wall which accompanies it is the exciting cause of the 
new growth. It is noteworthy that no one of these tumors could be 
ascribed to stretching of the abdominal wall resulting from ascites. 
Other causes given are trauma and intramural hemorrhage, What- 
ever their cause, these tumors occur usually in women of about twenty- 
five or thirty years of age who have borne children or have suffered 
from an abdominal tumor. 

The usual seat of a desmoid is near the median line, since most of 
them start from the tendinous structures in connection with the recti 
muscles. They arise less and Jess often, in the order indicated, from the 
external oblique muscles, from the transversalis fascia, and from the 
linea alba, They usually grow more rapidly in the direction of the 
fibres of the muscle from which they originate ; thus the long axis of 
the tumor, if situated near the median line, will be up and down, while 
the long axis of one in the side of the abdomen will be oblique or 
transverse. So fir as known, these tumors always 

One should not confound a desmoid with a fibro 
ligament which from its situation may grow within or without the 
inguinal canal. 

A desmoid of the abdominal wall begins as a hard swelling which 
may or may not be first noticed after some traumatism. It grows 
slowly and causes slight or no discomfort until it reaches the size of a 
hen’s egg. When of this size or larger, it « a drawing or tear- 
ing pain, and tends to grow more rapidly so that in a re of from 
one to three years thereafter it may reach the size of a child’s head. 
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The veins of the skin are much dilated, but the skin is otherwise 
normal until pressure from within or trauma produces ulceration and 
perhaps infection. Sometimes the growth extends over many years, 
being delayed by periods of quiescence or by calcification of portions 
of the tumor, But there is no ipstance of spontaneous disappearance 
or permanent stand-still in the growth. When the tumor reaches a 
certain size, it may produce symptoms of pressure upon the intestines, 
bladder, A desmoid does not produce metastases in other organs 
or infection of the neighboring lymph-glands unless it has undergone 
sarcomatous degeneration, This complication seldom arises. In a 
fow cases a tumor invades and destroys neighboring muscles and ten- 
dons, but it usually pushes them aside. The prognosis therefore 
depends not upon the malignancy of such a tumor; but solely upon its 
continuous growth, 

Diagnosis—A_ superficial desmoid may be recognized by its firm 
consistence and smooth surface, and by the direction of its growth, 
h is greatest in the line of the fibres of the muscles from which it 
springs, If such a tumor lies behind the muscular plane, it may easily 
be confounded with a hawmatoma, or the swelling which follows rupt- 
ure of a musele, or an inflammatory swelling ; or, if a large tumor, 
it may be confounded with an intra-abdominal growth. Like all of. 
the lesions mentioned, a desmoid is withdrawn from the palpating 
fingers by contraction of the abdominal muscles. If there is no his- 
tory of injury and the patient is not recovering from typhoid fever, 
hematoma may be excluded. Furthermore an effusion of blood will 
be either absorbed or will spread, whereas a desmoid will continue to 
It ean be differentiated from a deeply placed inflammation by 
its lack of tenderness, by the fact that it is rply differentiated from 
urrounding tissue, and by the absence of fever, and there is almost 
some known cause for an inflammatory swelling, such as dis- 
case of the bladder, intestine, bones, ete. A. tumor of the liver will 
move with respiration, whieh a desmoid will not do. A’ tumor of the 
spleen has a peculiar notched border, — Retroperiteneal growths, espe- 
cially those springing from the kidney, are covered by rising intestine, 
or may be so covered if the intestine is inflated with air, A desmoid 
can seareely be confounded with a tumor of the female. pelvie organs 
unless it has rhed as bu size, since the only small pelvic tumor 
which extends beyond the pelvis is a fibroma of the round ligament. 
When a pelvic tumor is large, it is accessible through the vagina or 
rectum and its relation to the pelvic organs can casily be determined. 
An intestinal tumor which presses against the abdominal wall is more 
difficult to differentiate by palpation, but such a tumor can hardly 
exist. without causing intestt symptoms, A’ myofibroma of the 
round ligament lies partly or wholly within the inguinal canal, An 
eneapsulated peritone exudate is a condition rarely seen and one in 
tthe fluid may be demonstrated by aspiration. A- fibroma of 
the abdominal wall, and a sarcoma of the omentum which has at- 
tached itself’ to the abdominal wall, cannot perhaps be differentiated 
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before operation, The rapidity of growth may indicate whether the 
tumor is fibrous or sarcomatous. 

Treatment.—The complete removal of a desmoid is the only form 
of treatment worth considering. Operation should be undertaken with 
all the precautions suitable to laparotomy. The results of treatment 
warrant a very favorable prognosis. 

One of the difficulties of operation is control of the hemorrhuge. 
Another is the separation of the tumor from the peritoneum, accom- 
panied in some cases by resection of the latter. The skin-incision 
should be made in the long axis of the tumor and all intervening vessels 
should be divided between ligatures. In order to avoid a possible 
recurrence it is better not to dissect away from the tumor muscular and 
fibrous tissues which are adherent to it. Proceeding in this manner 
the base of the tumor is reached. The tissue to which it is attached, 
whether a layer of fascia or the peritoneum, must be removed with 
the tumor. Here again no vessels should be divided until they have 
been secured by clamps or ligatures, The peritoneum should be sepa- 
rately sutured whenever possible. If this is impossible on account 
of the extent of the incised portion, the omentum should be dd 
over the intestines and sutured to the margin of the wound. If the 
defect in the muscular planes and skin is too great to permit of direct 
suture, the wound may be closed by a plastic operation. If there is 
sufficient skin, it may be brought together by mattress sutures s0 as 


to form a cock’s-comb and thus strengthen the sear, Such a procedure 
will not of itself prevent a hernia, The Poses should wear a suitable 


bandage for a long time. ‘The suture of the wound in layers may be 
supported by a few stitches which pass through the whole thickness of 
the wall, and any large pockets which remain should be drained. A 
firm bandage completes the operation. Tf’ the wound remains partially 
open, & tampon of iodoform gauze may be placed within it, which 
main be removed on the sixth day. 

Epithelial Tumors of the Abdominal Wall.—Dermoid cysts and 
sebaceons cysts are found in the vicinity of the umbilicus, Their 
relation to the normal tissues is exactly the same as when they occur 
elsewhere in the body, and they can be readily removed under local 
anvesthesia, 

Primary carcinoma of the abdominal wall occurs only in the viein- 
ity of the umbilicus. Cancer of the uterus may so affect the inguinal 
lymphatic glands that they break down and give rise to cancerous 
ulcers. Cancer of the stomach or intestine may involve the abdom- 
inal wall and produce cellulitis or abscess, a cancerous ulcer, or even a 
fistula. The treatment of such conditions is merely palliati 

Echinococcus.—Echinococcus of the skin constitutes 2.5 per cent, 
and that of the muscles 1.5 per cent. of all echinococeus, It is readily 
understood therefore that primary echinococeus is rare in the abdominal 
wall, Madelung mentions 1 such instance in 196 cases. Tt may 
appear in the lumbar region, which it has reached from the duodenum, 
or it nay appear in the preperitoneal connective tissue of the umbilicus, 




















Pendulous abdomen between pregnancies.  Pendulous abdomen in the ninth month of 
(Landaa) pregnancy, (Landau.) 


and encapsulated peritoneal exudates. If the sac is inflamed, it is 
difficult to distinguish it from a preperitoneal suppuration. An exact 
history, a careful bimanual examination, and attention to the clinical 
signs will usually save the sungeon from mistakes in diagnosis, An 
exploratory incision is preferable to puncture, since if the eyst is an 
intra-abdominal one its contents may escape from the wound made by 
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the needle and infect the abdominal cavity. If the eyst is recognized 
as echinococeus, it is important to know whether other portions of the 
body are affected. If the echinococeus of the abdominal wall has 
existed for a long time without symptoms referable to any other part, 
it is probably the only lesion. 

Treatment.—The proper treatment is incision of the sac, evacuation 
of its contents, and a careful dissection of the inner sac from the sur- 
rounding tissues, care being taken not to open the peritoneal cavity. 
Tf such a dissection is impossible, the sac should be kept open and 
allowed to granulate. 


OVERGROWTHS OF THE ABDOMINAL WALL. 


Pendulous Abdomen.—Sometimes the abdominal wall is so 
stretched by repeated pregnancies that it fails to keep the abdominal 


Fra. 49. 





Pendutows adipose abdominal wall. The exetsed area ts included betwoen the dotted Ines ; the 
sears of the previogs ainpaitation of the immense pendulots tireasts are shown. 


organs in place, and the outline of the abdomen when the patient stands 
is that shown in Fig. 47. This deformity is increased during preg- 
maney as is shown in Fig. 48. If the overstretching of the wall is 
general, no relief is to be looked for from operation, but the patient 
ean be made more comfortable by an elastic abdominal support. If 





Elephantiaais of the abdominal wall Elephantiasis of the abdominal wall, 
Front view Side view, 


Fie. 62. 








phantinsis of the abdominal wall. Front view after operation, 
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the wall has given way in a part only, it may be brought together and 
sutured according to the methods described for the cure of Ventral 
Hernia. 

Fatty Overgrowth of Abdominal Wall.—The subcutaneous fatty 
tissue of the abdominal wall may so increase in amount as to become 
a real annoyance to the patient. Such a patient will be benefitted by 
the excision of a large elliptical piece of the skin and fat, weighing 
several pounds. (Figs. 49 and 50.) 

Elephantiasis may involve the abdominal wall, as well as other 
portions of the body. (Figs. 50, 51, and 52.) 


CHAPTER VII. 
MALFORMATIONS OF THE UMBILICUS AND URACHUS. 


FAULTY CLOSURE OF THE VITELLO-INTESTINAL DUCT AND 
ITS RESULTS. 


Tu: vitello-intestinal duct, by which the intestinal canal of the 
embryo communicates with the yolk-sac, and which usually disappears 
at about the cighth week of fetal life, may persist and result in a 
number of abnormalities, such fistula or a diverticulum, or a cyst. 

When the stump of the umbilical cord falls from an infant a few 
after birth, it may expose an open. vitello-intestinal duct. This 
+t will appear as a fine fistula scereting a few drops of mucus ; or, 
if the duct is connected with the intestine, the secretion may possess a 
feeal charact Such a communication is always placed above the 
ileoeweal valve; and if the latter is narrow or impervious, the fecal 
secretion from the umbilicus will be proportionately large. The con- 
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al fistula may develop some time after birth. If 
minates blindly at the umbiliens, its opening may be due 
ion or to the gradual accumulation of fluid 
which may burst outward under the influence of increased abdominal 
pressure (coughing, erving, ctc.). Sometimes the duct extends for 
some distance into the umbilical cord and may be opened when the 
cord is severed at birth, A fistula of this character may be compli- 
cated hy prolapse of the intestine, as is shown in Fig, 52. 

In the most marked conditions the prolapsed intestine appears at the 
navel as a flat tumor with a relatively slender pedicle. The tumor is 
covered externally with mucous membrane, which is the lining of the 
vitello-intestinal duct. This mucous membrane joins with the skin of 
the umbilicus on one side and with the mucous membrane of the small 
intestine on the other, If the tumor ix cut off, two intestinal openings 
are seen which have no connection with one another. — If the intestinal 
contents cannot escape from the umbilicus, such an infant must neces- 
y die of fecal obstruction. This condition of prolapsed intestine 
y be associated with that of umbilical hernia. 

If the vitello-intestinal duct is closed inside the abdomen but per- 
the umbilical cord, after the latter falls off there will remain a 
tumor dise ‘ing mucus from. its surface, but which shows no fistula, 
Such a condition has received the name of enteroteratoma, but a more 
natural term is prolapse of the mucous membrane of the remains of 
the vitello-intestinal duet, 
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Tf the duct is closed at the umbilicus, but is open within the 
abdomen, two conditions are possible: if it communicates with the 


Fig, 53. 
4 


c 


( 4 5 
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intestine, a diverticnlum will result; and if it is shut off from the 
intestine, a cyst may form. Both of these conditions are more serious 
than a simple external fistula, which does not communicate with the 
intestine. 

A fistula of the vitello-intestinal duct will be recognized on inspec- 
tion as soon as the cord falls off. There persists a small moist reddish 
tumor made up of pouting mucous membrane which gradually increases 
in size and discharges either mucus or mucus and feces. In the latter 
ease a fine probe may be passed through the fistula into the intestine. 
If the fistula discharges mucus only, it must be differentiated frum a 

















urachal fistula and from the rare gastric fistula. The mucus discharged 
from the last-named fistula is of acid reaction and digests the tissues 
around its mouth, giving rise to an ulcer. 


Radical treatment of’ a vitello-intestinal fistula aims to correct the 
abnormal attachment of the intestine to the umbilicus. The umbilical 
ring is divided and the little tumor is drawn forward and separated 
from the surrounding tissues until it can be brought out of the wound 
together with the attached portion of the intestine. The attachment 
to the intestine is then severed, the wound in the intestine sutured, the 
intestine replaced in the abdomen, and the peritoneum at the umbilicus 
sutured. The umbilical ring and the gap in the skin are also closed by 
sutures, If the condition is complicated by an umbilical hernia, it may 
be better to cut around the umbilicus to open the peritoneal cavity at 
one side so as to examine the parts from within, to free and close the 
intestine, and after removal of the umbilicus to close the abdominal 
cavity. “An operation of this character is not a. trivial one for a 
young child, and hence ‘it is not usually attempted when the fistulous 
Vischarge is purely mucus or contains only faint traces of feces. 
Under such circumstances the fistula should he cauterized and the 
prolapsed mucous membrane kept back by a strip of adhesive plaster. 
Acradieal operation may be performed at a later date. If the pro- 
nore marked, an operation ix imperative, 
tulum of the vitello-intestinal duct is scen oftener in male 
tle infants, Tt forms a small-pedicled red) tumor which 
s more and more from the umbilicus until it reaches 

ye Ttis covered with mucous membrane which 
There is no 































than in fer 
gradually proj 
Sof a tasph 
parses into the normal skin at the base of the pedi 
fistula conneeted with it. This point is of imps 
diverticulum has been cut off under suspicion that it w: 
Such treatment will open the peritoneal cavity and possibly wound the 
small intest The distinguishing mark ‘of a diverticulum is the 
mucous membrane whieh covers its surface, ‘This must be entirely 
removed inorder to prevent recurrenee, The pedicle should be care- 
fully ligated to prevent hemorrhage. 

A cyst of the vitello-intestinal duct is such a rare condition that it 
need not be deseribed in detail. 
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Another structure of the feetal period whose relation to the umbili- 
ens may persist and give rise to abnormal conditions is the duct by 
which the urinary bladder communicates with the allantois. This duct 
is called the urachus. In a normal child its remains are seen in the 
median vesico-umbilical ligament, which cord is often pervious in 
places. If one of these hollow portions becomes distended, a retention- 
eyst will be formed. Such a cyst will be situated approximately in 

median line and will lie in front of the peritoneum. 

An umbilical urachal fistula may be produced by the falling off of 
the stump of the cord in case the urachus is pervious for a certain dis- 
tance. Some observers believe that the lumen of the orachus is pre- 
served in case phimosis or some other narrowing of the urinary outlet 
increases the tension within the bladder. This opinion needs confirma- 
tion. The opening of a urachal fistula in the umbilical sac may be 
#0 lange that a considerable portion of the bladder protrudes 
it. The amount of urine discharged from the fistula will vary 
ing to its size. The flow may be continuous or merely a few drops 
may appear when abdominal pressure is increased. If this fluid is 
clear, it will be easily recognized as urine; if it contains pus, it will 
be necessary to differentiate the urachal fistula from an umbilical 
abscess, ‘The prognosis of an unachal fistula is favorable. A cure has 
often followed canterization and continued pressure with a bandage. 
Tf the fistula is not discovered until its mucous lining has become 
everted, it must be freshened and sutured. Any prolapsed tissue 
should be ent away. It is, of course, necessary to be sure that urine 
flows freely through the natural channels. 

Besides this congenital form of fistula there is another which 
develops months or even years after birth. This condition is brought 
about by difficult urination aided ay tly by inflammation of the 
adder. Such inflammation extending upward through the lumen of 
the urachus develops into an abscess which ruptures at the umbilicus 
and discharges at first pus and later pus and urine, Such a condition 
can scarcely be differentiated from a urinary abscess which ruptures at 
the umbilicus, Indeed, « positive differentiation can only be made in 
case urachal epithelium is found lining some portion of the wall of the 
abscess, 


Treatment.—Treatment should accomplish three objects: 1, it must 
overcome any obstruction to the normal passage of urine; and 2, cure 
existing cystitis (for fistula of the bladder will not close while the 
organ is inflamed) before, 3, attempting to cure the umbilical fistula, 
Any operation to be successful must recognize the anatomical relations 
of the dilated urachus. When the two first requirements haye been 
complied with, an incision is made around the umbilical fistula and 
the uruchus is dissected free to its insertion in the bladder. There it 
jis cut across and the wound in the bladder carefully sutured. The 
remains of the urachus are removed and the wound in the abdominal 
wall sutnred except at its lower angle, where a small gauze drain is left, 

Vou, V0 





CHAPTER VIII. 
DISEASES OF THE UMBILICUS. 


INFLAMMATIONS OF THE UMBILIOCUS. 


Inflammations, Concretions, and Gangrene.—Inflammation 
starting at the umbilicus is almost always due to uncleanliness. 
Vspecially in stout people dust and fragments of clothing are apt to 
aveumulate in the deep umbilical hollow. Secretion of sweat and 
sebaceous glands is added until the foreign matter may produce con- 
rable irvitation, As such material collects, it may gradually form 
insell inte a solid s, producing a so-called umbilical stone which 
may exist tora long time without symptoms. When as a result of 
(raumatiem secretion is increased, its exit is impeded by the stone, and 
cwolling amd nines of the parts result, ‘The umbilical opening 
forms the enest of san inflame (d discharges under press- 
te athiek tout smeltling te 1 ly be confounded with 
the sentents of a broken-down sebaceous cyst. Such inflammatory 
conditions shonld be treated by the application of compresses wet with 
ate. When the swelling bas 

























aT percent, solution of aluminum cet 
subsided, the fon ign muttter ean be washed from the umbilicus by a 
stim of water, The caneet the parts consists in frequent bathing 
amd alustmg with faleum, detmatol, or some other powder. If the 
swelliy dees net diminish under the moist compresses, the umbilical 
tine must be divided with a knife te permit the pus and foreign mate- 
“uy he umbilical ring can be dilated by repeated carefully 
ce dressings so that recurrence of the trouble is unlikely. 

\cnewhorn child may suffer from various inflammations of the um- 
hiliens, such as arteritis, phlebitis, simple suppurative inflammation, 
or -erysipelas, “The prognosis under such circumstances is unfavor- 
able, ‘The treatment consists in suitable surgical dressing. Some- 
times the umbilicus of an emaciated child becomes gangrenous. Weak 
antiseptic dressings and. strengthening diet are necessary. There is 
ances that the process will extend to the 
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Inflammatory Umbilical Fistula—The umbilicus is the thinnest 
part of the abdominal wall, hence it isa favorite seat for the escape 
of pus from an intra-abdominal abscess, This may occur in the acute 
form atter the existence for a longer or a shorter time of intense pain, 
swelling, and redne: The process. may also assume a chronic 
form. In either case, when rupture has taken place there will be a 
discharge from the fistula of pus mixed with feces, urine, bile, ete., 
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accondi fy te ea ee al Such a fistula receives accord- 
ingly di t names. 

A fecal fistula may be due to a variety of causes. An umbilical 
hernia may become gan; or a foreign body in the intestine may 
work its way ou There may be tuberculous or gangrenous 
uleers of the stomach or intestine, or a simple gastric uleer may per- 
forate, or a fistula at the appendix may lead to a fistula at the um- 
bilicus. In rare cases tuberculous perituaitis will produce an umbilical 
fecal fistula. Round worms may make their escape through an um- 
bilical fecal fistula, but that they are capalterat pendette such a 
fistula is not generally believed. 

A arinary fistula at the umbilicus may be due to extraperitoneal 
rupture of the bladder either traumatic or due to inflammation. An 
umbilical fistula may follow rupture of a suppurating echinococcus 
cyst, or a suppurating gall-bladder may dischange itself through the 
umbilicus, 

A peritoneal fistula without inflammation of any abdominal organ 
say be peodced by an ascites of marked degree or by acute or 
pelea ative peritonitis. ea oS 


re Eirough th the umbilicus. 


ly raptu 
ow The =o oa an umbilieal fistula which 


serve to confirm a ade tol tats “Trigation of the bladder 

with a colored fluid will show whether its contents escape at the 

umbilicus. A careful microscopical examination of the secretion will 

sometimes be of service, but in some cases the origin of the trouble 
ars en vk fistula depends the general condi 

i such a upon the ition 

t and the source of the trouble. If the fistula is due to” 

‘itonitis, the is naturally an unfavorable one, 

Gi tate tn in ascites or in acute or 


TUMORS OF THE UMBILICUS. 


Pernice divides tumors of the umbilicus into three classes : inflam- 
tumors, connective-tissue tumors, and epithelial tumors. 
Umbilical Tumors.—The 
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SEY OF THE UMBILICUS. 


the umbilical cord falls off as a result of inflammation in the wound, 
usually due to uncleanline: The raw surface granulates and grows 
outward until a small-pedicled tumor is formed. If such an umbilicus 
ts v\umined three or four weeks after the wound should have healed, 
there will be found in the bottom of the umbilical hollow a small mass 
vl grauulations whose surface is covered with a purulent secretion. 
Vie wall serve to distinguish it from an enteroteratoma, which i: 
mbrane, while the absence of an opening dis 
gee hes tt than tello-intestinal fistula. In rare cases the granuloma 
cavennes coveret with a layer of thin epithelial cells and the resulting 
notene aed tumoe will then remain indefinitely without symptoms 
of the umbilical hollow, 
sly of treatment is a painstaking cleanliness in order 
snot the umbilical wound. If this does not 
tions should be touched with a stick of silver 
é sovesstry, the tumor may be snipped off with scissors 
se te te applind One should be certain that it is com- 
tion-tissue before removing it. 
vea is due to chronic irritation of the umbilicu 
‘vd iumer which may reach the size of a nut and is 
ppille, Such a tumor may undergo cancerous 
eveurs in this part of the body, as well as else~ 
. it becomes fixed in the umbilical hollow. There 
which are sessile, and which if they ulcerate 
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1 tumor, it is safe to destroy it by 
If it is too large for this treatment, it 
svol witha knife or curette, If there is suggestion of 

sacon, extirpation should be thoroughly carried out 
sealeavity is opened in the process, 
we sees may he the seat of a gumma which simulates a 
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mong the rarest of tumors, 
sore Trequently : in the form of’ fibrosarcoma, 
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Fant These tumors oceur 0: 
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CHAPTER VIII. 
DISEASES OF THE UMBILICUS. 


INFLAMMATIONS OF THE UMBILICUS. 


Inflammations, Concretions, and Gangrene.—Inflammation 
starting at the umbilicus is almost always due to uncleanliness, 
Especially in stout people dust and fragments of clothing are apt to 
accumulate in the deep umbilical hollow. Secretion of sweat and 
sebaceous glands is added until the foreign matter may produce con- 
siderable irritation. As such material collects, it may gradually form 
itself into a solid mass, producing a so-called umbilical stone which 
may exist for a long time without symptoms. When as a result of 
traumatism secretion is increased, its exit is impeded by the stone, and 
swelling and redness of the parts result. The umbilical opening 
forms the crest of an inflammatory tumor and discharges under press 
ure a thick foul-smelling fluid which may easily be confounded with 
the contents of a broken-down sebaceous cyst. Such inflammatot 
conditions should be treated by the application of compresses wet wil 
a} per cent. solution of aluminum acetate. When the swelling bas 
subsided, the foreign matter can be washed from the amb sate By a 
stream of water, The care of the parts consists in frequent bathing 
and dusting with talcum, dermatol, or some other powder. If the 
swelling docs not diminish under the moist compresses, the umbilical 
ring must be divided with a knife to permit the pus and foreign mate- 
rial to escape. The umbilical ring can be dilated by repeated carefully 
applied gauze dressings so that recurrence of the trouble is unlikely. 

A newborn child may suffer from various inflammations of the um- 
bilicus, such as arteritis, phlebitis, simple suppurative inflammation, 
or erysipelas, The prognosis under such circumstances is unfayor- 
able. The treatment consists in suitable surgical dressing. Some- 
times the umbilicus of an emaciated child becomes gangrenous. Weak 
antiseptic dressings and strengthening diet are necessary, There is 
great risk under such circumstances that the process will extend to the 
abdominal cavity. 

Inflammatory Umbilical Fistula—The umbilicus is the thinnest 
part of the abdominal wall, hence it is a favorite seat for the escape 
of pus from an intra-abdominal abseess. This may occur in the acute 
form after the existence for a longer or a shorter time of intense pain, 
swelling, and redness, The process may also assume a chronic 
form. In either case, when rupture has taken place there will be a 
discharge from the fistula of pus mixed with feces, urine, bile, ete, 
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It is a firmly pedicled tamor whieh 
made up of branching papille, Such a 
tion when it occurs in this 


degenerat 
where, If it does so, it becomes 


illomata which are sessile, 9 
be distinguished from 


Asa papillary fibroma is a benign tumor 
chromic Me ata caustics, nit is too 
should be removed with a knife or curette, 
cancerous degeneration, extirpation should be 
even if the peritoneal cavity is opened in the p 
The umbilicas may be the seat of a gumma 
malignant growth. x 
ective-tissue Tumors.—Fibroma, fibroli 
myxoma of the umbilical region are among the 
Sarcoma oceurs more frequently, usually in the form 
Such a tumor is firm and has no pee It is cove 
skin until it ulcerates as a result of mechanical irritat 
in the skin are much dilated. Tt grows slowly and does 
neighboring lymph-glands. These tumors occur usually 
thirteenth and fifty-fifth years of age. They are general 
women, and are therefore supposed to be, like the desm 
indirectly the result of tranmatism due to pregnancy. 
can be readily removed, although it may be necessary to 
a portion of the peritoneum. "The rognosis is favorable, 
connective-tissue tumors are and are therefore easily 
from sarcoma, When thoroughly removed, recurrence is un 
Congenital myxosarcoma of a telangiectatie type may 
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the portion of the umbilical cord which remains. Such a tumor may 
he successfully removed soon after birth. 

Tumors.— Dermoids and sebaceous cysts are found in 
the umbilieal region and may reach a considerable size. The peritoneal 
cavity may be opened in their removal. This does not add greatly to 
the risk if the operation is an aseptic one. If such a cyst 1s suppu- 
rating, its contents should be evacuated and its cavity stuffed with 
iodoform gauze before the peritoneal cavity is opened. These benign 
tumors are of far less significance than carcinoma of the umbilicus. 

An umbilical carcinoma may be primary or secondary to disease of 
some abdominal organ, especially the stomach and intestine. Secondary 
arse is much more common than the primary variety. 

A primary carcinoma usually springs from the superficial epithelium 
of the umbilicus, and is therefore an epithelioma. From the begin- 
ning, it forms a shallow ulcer with foul-smelling secretion and crasts. 
Such a growth is apparently due to chronic inflammation the result of 
uncleanliness. The papillary carcinoma appears as a cauliflower-like 
mass with a broad paste and firm infiltrated base. Such a tumor is 
said by Hiibner to spring from a papilloma which is subjected to con- 
stant irritation. Both of these forms of primary cancer grow slowly, 
‘There is also a scirrhous carcinoma of the umbilicus which starts from 
the rficial epithelium and grows rapidly. It does not ulcerate 
anti a tater period and eee: in the mesentery as well as 
in the lymphatic glands, ere the two other forms mentioned produce 


metastases in the Waplatis ly Pe only. Tubular and colloid forms of 


cancer have been deseril Pernice and others, but they are very 
rare, The diagnosis ar 4 carcinoma is not difficult, since it presents 
the characteristic appearance of hard ulcerating base and . 
In very stout persons it may be difficult to bring the hidden 

into view. A microscopical examination may be necessary to decide 
whether a papillomatous tumor is malignant or is the seat of a simple 
inflammation, 

‘The prognosis in case of epithelioma and papillomatous carcinoma is 
favorable if the tamor is removed at an early stage. It is not so good in 
scirrhous, and far worse in the rare tubular ae colloid forms of cancer. 

Secondary carcinoma of the umbilicus is due in two-thirds of the 
eases in which it occurs to disease of the alimentary tract or the liver, 
and in one-third of the cases to disease of the female genital organs. 
‘The primary disease extends by continuity to the umbilicus in the 
large malo of cases, being due to metastasis only 5 times in 29 
cases, acconling to Pernice. The form of a secondary cancer is the 
same as that of the primary tumor ; hence if microscopical examination 
of an umbilical cancer shows that the growth is of a cylindrical type, it 
is safe to assume that it is secondary to disease of some abdominal organ, 
Under at circumstances operation is naturally useless unless intense 
pate morrhage makes a partial removal or curettage advisable. 

(Bove cor rarely be called for, however, as the appearance of 
carcinoma at the umbilicus is a late manifestation of the disease, 





INJURIES AND DISEASES OF THE 
PERITONEUM—LAPAROTOMY. 


By Prov. KORTE. 


General Considerations —The injuries and diseases of the perito- 
neum are intimately associated with those of the abdominal and pelvic 
organs. Primary affections of the peritoneum are less common than 
those of the organs which it covers; but nevertheless they may be 
of importance. Moreover, when disease of an abdominal ongan 

its peritoneal covering and there produces inflammation or new 
the effect upon the patient may be very great indeed, for from 

t time the disease affects not merely a single organ, but the most 
extensive serous surface of the body. 

Three factors are worthy of especial notice in connection with 


rapidity with which an inflammation can 


behead wee a pat 
it 


tion, which may be of immense 


or it may be of le nature, rich in albumin, easily changed in char- 
acter ; or it may seropurulent. 
‘Anatomical, Considerations.—The immense serous cavity of the 


peritoneum is a closed sac in man, while in woman it communicates 
with the outer world the Fallopian tubes, uterus, and vagina. 
of these ongans may therefore extend to and involve the peri- 
‘The peritoneam lines the walls of the abdominal cavity and 
various abdominal organs with a tissue which is in most 
and movable, but which in certuin places is firm and 
adherent to the underlying structures. Some abdominal organs 
or less firmly fixed by duplicatares of the peritoneum (liver, 
pelvic organs). Some portions of the intestine, 
duodenum, ascending and descending colon, are only par- 
with peritoneam, while the rest of the small intestine, 
colon, and the sigmoid colon are attached by a dupli- 
‘The duplicature or mesentery of the small intestine is indicated 
extending from the left side of the second Jumbar vertebra 
ly to the right ilinc fossa. The transverse colon makes an arch 
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the upper part of the abdomen from 
and which in case of inflammation often 
adhesions a real partition which i 
one portion of the peritoneal cavity. 
and the small intestine divide the abdomi 
a left portion. 4 
The peritoneum covers the upper and posterior 
bladder, passing in men from the lower portion of the 
rectum ’s pouch). In women it covers the uterus, 
_ ovaries, reaching the rectum, so that between the 
_ bladder there is a vesico-uterine pouch, and between 
rectum a recto-uterine pouch or the pouch of Douglas. 
tn AEE area of the peritoneum is approximately equal to 
in. 
For convenience the abdomen is divided into the following 
epigastric, situated in the median line and extendi 
ensiform process to the umbilicus, contains the left 
stomach, the | id the medi i 
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kidney. gh de caret region are situated a portion of the 
gastric fundus, the , the tail of the pancreas, the left colic or 

lenic flexure, and the left kidney. The central portion of the 
al |, below the umbilicus, contains the coils of small intestine. 
In the right iliae fossa are situated the cecum with the appendix and 
the ascending colon, while in the [eft iliac fossa are to be found some 
coils of soul intestine and the sigmoid colon, The bladder and the 
female pelvic organs are situated in the pelvie region; the rectum lies 
behind them in the hollow of the sacrum. Coils of small intestine often 
lie just in front of the rectum. 

‘The peritoneum is a connective-tissue structure of great elasticity 
whose parietal layer is attached to the abdominal wall by loose cellular 
tissue containing much fat. It ix easily stripped off by blunt dissec- 
tion. Wherever the abdominal wall is naturally weak, or is weakened 
by disease, the peritoneum may be pushed outward, thus forming an 
abnormal pouch called a hernia. 

The free surface of the peritoneum is covered with a single layer 
of endothelial cells between which, at least in the region of the dia- 
phragm, are openings which are in direct communication with the 
lymphatic system. The healthy peritoneum has a shiny, smooth sur- 
face which is lubricated with a minimum amount of fluid so that 


Lennander says that the parietal peritoneum contains a it number 
of sensitive ses, while the vesical peritoneum mincing Oe stomach, 
intestine, mesentery, and gall-bladder, possesses no nerves which are 
capable of giving sensations of pain, touch, heat or cold. This state- 
ment has been verified by many surgeons who have opened the abdo- 
men under local anesthesia. 

Physiological Pouches—There are certain peritoneal pouches in 
which the intestinal coils may become strangulated. The most impor- 
tant are: 

1, The foramen of Winslow is the opening between the larger and 
lesser peritoneal cavities, which owes its origin to the rotation of the 
stomach which takes place early in feetal life. 

2. Waldeyer calls attention to a pocket which exists between the 
liver, duodenum, and upper end of the right kidney in case the renal 
ligament is unusually ceeecpet 

3. The intersigmoid pouch is situated in the line of attachment of 
the left layer of the sigmoid mesocolon. This pouch has heen ascribed 
by some observers to the folds produced by bloodvessels, and by others 
to the efleet of fietal development. 

4, There are three pericwel pouches, the anterior ileocweal, the 
ileo-appendicular, and the posterior ileocweal, The last-named pouch 
varies greatly in different individuals, since it depends upon the foetal 
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fusion of the cecum and colon, and the development of the parietal 


peritoneum. 

5, The left duodenojejunal pouch ix dependent on the development 
and course of the inferior mesenteric vein. Broesicke calls attention 
to several folds in the duodenojejunal flexure which are the result of 
foetal fusion. 

There are other less well-marked pouches which may be produced 
by vascular folds of the anterior abdominal wall, or of the iliae fosse, 
or of the retrovesical space. 

Transudation and Resorption.—It has been shown that the dia- 
phragmatic portion of the peritoneum acer little openings ees 
connect with the lymphatic system, and through which fat-drops an: 
fine grains of Soma an well as fluids may reach the thoracie duct and 
by it the general circulation. It is not known whether other portions 
of the peritoneum possess similar lymphatic openings. The absorptive 
power of the peritoneum for fluids is so great that an animal will take 
up from 3 to 8 per cent. of his body weight in an hour, while poison- 
ous substances injected into the peritoneal cavity will act more quickly 
than when they are inserted into the intestinal canal. It has also 
heen shown that while an increase of the normal peristalsis does not 
hasten this absorption, that a decrease of peristalsis will markedly 
delay it. Bacterial inflammation and chronic inflammation due to 
mechanical injury will also delay absorption. This peritoneal ab- 
sorption is not a purely physical process, but rather a vital physio- 
logical one. 

The peritoneam has also a great power of transudation, If a con- 
centrated solution of sugar-or glycerin is injected into the peritoneal 
cavity of an animal, the peritoneum is capable of diluting it by transu- 
dation equivalent in an hour to 4 or even 8 per cent. of the body 
weight. Under other circumstances the peritoneum is capable of pro- 
ducing a plastic cystic exudate in a very short time. Foreign bodies 
which are aseptic are quickly enclosed by a fibrinous exudate and 
cells derived from the sabserous tissue. Fibroblasts press into this 
exudate and lead to the formation of bloodvessels and connective 
tissue, so that the foreign body becomes completely surrounded by new 
connective tissue. If the foreign body which is thus encapsulated is 
capable of disintegration, it will ultimately be resorbed. 

The peritoneum possesses many properties favorable to surgical 
operations. It can take np great quantities of fluid. Up to a cer-_ 
tain point it can take up and render harmless bacteria. Extensive 
injuries of the serous coat, whether brought about by mechanical, ther- 
mal, or chemical agents, can be healed so that no permanent defect 
A considerable quantity of ligated tissue, stamps of ligatures, 
and ign substances may remain in the peritoneal ry and beeome 
encapsulated without disadvantage. The recuperative power of the 
peritoneum is far greater than that of other soft tissues of the body. 
However, its power for protection in these various directions is lim- 
ited to conditions in which the pathogenic bacteria present are not too 
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CHAPTER IX. 
INJURIES OF THE PERITONEUM, 


THE peritoneum bears injuries well provided the wound does not 
become infected. Rents due to overstretching of its tissue, contusions, 
burns by heat and caustics, are quickly recovered from, provided no 
pathogenic bacteria find their way into the peritoneal cavity. They 
may enter it from outside through the wound, or more frequently from 
some internal organ that has been injured. Pus-producing cocci are 
the most dangerous invaders, Saprophytic bacteria are more easily 
overcome by the living tissues. 

Traumatic rupture of intra-abdominal organs, like an ulcerative 
perforation, in the great majority of cases produces infectious peri- 
tonitis. In traumatic perforation the patient has these advantages : 
the ruptured organ is usually healthy, and the perforation is more or 
less closed by muscular contraction, In rare instances it happens 
that this muscular contraction is sufficient to prevent escape of 
infectious material into the peritoneal cavity. Injury of an abdom- 
inal organ carries it with a second danger, that of intra-abdominal hem~ 
orrbage. The bloody-supply of the abdominal organs is abundant, 
the vessels are poorly protected by thin membranes, and if they are 
torn an alarming hemorrhage takes place in a short time. 


OPEN WOUNDS OF THE ABDOMEN. 


‘The most important question in connection with abdominal wounds 
is the possible injury of some abdominal organ. A penetrating wound 
of the abdomen may exist without such complication, but this is the 
exception, especially in gunshot-wounds, If the penetrating wound 
is made with a blant object, the abdominal organ which lies in its way 
may be pushed aside without injury. Pe ‘ing wounds of the epi- 
gastrium are less regularly accompanied injury of some abdominal 
organ than those of the lower portion of the abdomen. 

Internal hemorrhage is marked by progressive anemia, a small 
quick pulse, weakness, and cold perspiration. Frequently there are 
also symptoms referable to irritation of the perito: . It is often 
diffieult to say whether the abdominal org seaped injury, 
since the signs of peritonitis may not mar elves for some 
hours, Senn’s proposal to inject hydrogen gas into the rectum in 
order to reveal the presence of nal perforation is an unwise pro- 
jure, since it may result in foreing the intestinal contents into the 
itoneal cavity. Tension of the abdominal muscles, continuous ab- 
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| escapes. This is especially true of such solid ongans as the liver, 
pr and Raves bigel deal rg betes, weg re 
from a it may juce a similar inj 
nary bladder, or gall-bladder, if distended with faid, may be 
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itestine may be torn off from its mesentery. Such an 
lowed by gangrene of the affected portion. On account of the deep 
situation of the pancreas it usually escapes injury, but in a few cases 
it has been torn across by pressure directed backward against the 
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The serious effects of spontaneous injury are hemo and 
rupture of a hollow organ, with discharge of infectious material into 
the peritoneal cavity. Sometimes a severe shock follows the inj 
If the shock is due to hemorrhage and not to the injury ee 
it will not decrease as time goes on, but will rather increase, and the 
patient will farther exhibit the symptoms of increasing anemia, a 
pulse growing weaker and faster, exhaustion, and restlessness, The 
effects of rupture of an intestinal organ are usually seen within six, or 
at the latest twelve, hours after the injury, the symptoms being intense 
abdominal pain, rigidity of the abdomen, nausea, hiccough, and yomit- 
ing. A few hours later the abdomen becomes distended and other 
symptoms of peritonitis develop. If the intestine is not torn, but is 
separated from its mesentery, or if necrosis follows a bruise of the 
intestinal wall, the immediate symptoms of shock may pass over and 
the patient be comparatively comfortable for a time until necrosis of 
the intestinal wall leads to peritonitis. Under such circumstances 
adhesions may form about the injured part, so that after perforation 
takes place intestinal contents are discharged not into the general peri~ 
toneal cavity, but into a walled-off 5 

It is even more difficult to iaccapa the necessity for operative 
treatment in ease of subcutaneous ‘abdominal injury than when there 
is an open abdominal wound. Shock is to be abated by a dorsal posi- 
tion oft the patient and external heat, and if necessary subcutaneous 
injection of stimulants, If the general condition does not improve 
and the injuries of other portions of the body will not explain the lack 
of improvement, it must be assumed that the: intra-abdominal injury. 

The diagnosis of internal hemorrhage is usually not difficult to 
make; but it is impossible to say from what organ the blood comes 
unless it is revealed by the character of the injury. The object of a 
laparotomy under such cireamstances is to control the hemorrhage and 
repair the abdominal injury provided the general condition of the 
patient warrants such a step. The incision should be in the median 
line. Blood-clots should be sponged out and torn vessels ligated. 
Wounds of the liver may be closed by deep sutures or drained with 
jodoform gauze. A badly torn spleen should be removed, Irrigation 
with hot saline solution will not only cleanse the peritoneal cavity, but 

~ will also act as a stimulant to the patient. 
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CHAPTER X. 
DISEASES OF THE PERITONEUM. 
INFLAMMATIONS OF THE PERITONEUM. 


INFLAMMATIONS of the peritoneum are the most important lesions 
which can affeet it, and which, on account of its great extent and 
pee: for absorption, are dangerous to the life of the individual, 

various inflammations may be classified according to their patho- 
logical appearances, as fibrinous, serous, suppurutive, and gangrenous 
peritonitis; or they may be classified according to their origin, as 
infectious and Fainteuiae or idiopathic peritonitis. They may 
also be separated into acute and chronic, circumscribed and Tiffuss, 
or general periton’ This last distinction, according to the extent 
of the inflammation, is of practical importance with reference to prog- 
nosis and treatment, for a patient suffering from a well-detined limited 
peritonitis is in quite another condition from one who is suffering from 
an inflammation already involving a considerable part of the perito- 
neum and rapidly extending further. In the first case the local symp- 
toms are prominent, while in the second they are quite obseured by the 
severer general symptoms, The term general peritonitis or diffuse 
peritonitis is somewhat misleading. Repeated post-mortem examina- 
tions haye shown that certain portions of the abdominal cavity are 
usually protected by adhesions from even a widespread peritonitis, 
Hence it is better to discard the term general peritonitis, and to use 
instead the term diffuse or extending peritonitis, meaning thereby that 
the inflammation has already affected a considerable portion of the 
peritoneal cavity and has a tendency to spread still further. Just how 
far inflammation has spread in any particular case it is not easy to 
determine. Mikuliez recognizes three forms of diffuse peritonitis: a 
diffuse septic peritonitis, a gangrenous peritonitis, and a progressive 
fibrinopurulent peritonitis, 

In most cases of peritonitis inflammation extends to the peritoneam 
from some adjacent organ. A primary idiopathic peritonitis in the strict 
sense is of the rarest occurrence ; indeed, a careful examination of the 
autopsy records of the cases which formerly were dingnosticated ae 
acute primary will oftentimes show the starting-point of the inflamma~ 
tion to have been in the disease of some abdominal organ, 

Many writers still retain the term idiopathic as applied to cases of 
chronic peritonitis in which no starting-point for the inflammation can 
be found in disease of any abdominal organ, but even here the term 
should be used with the distinct understanding that failure to find a 
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162 DISEASES OP THE PERITONEUM. 
bacteria to multiply in spite of the protecting action of the perito- 
neum, These st tly dy been tablished by experiments upon 


animals and are strictly in accord with clinical observations upon man. 
For example, the ts of abdominal operations are far better than 
they were at the time when operators used strong antixeptic solutions 
in the abdominal cavity, and were not so careful as they are now to 
avoid the mechanical irritation of sponging, ete. 

Experience has shown that chronic inflammation of the peritoneum, 
such as occurs about the female pelvic organs and in the neighborhood 
of the cecum, reduces the resorbtive capability of the peritoneum. 

Infected organisms may enter the abdominal cavity ina variety 
of ways. They may be introduced through a wound. In women 
they may pass through the open ends of the Fallopian tubes. They may 
reach the peritoneal cavity or any organ which is covered with perito- 
neum, ¢ intestine always contains a great number of bacteria, fer- 
ments, and toxins, which in disease may extend to the liver, spleen, 
and pancreas. ‘Traumatism or an ulcerative process may be the means 
of transplanting these bacteria into the abdominal cavity, or the bac- 
teria themselves may pass through the diseased intestinal wall without 
actual perforation, This is impossible as long as the intestinal wall 
is healthy. These principles hold true not only for the intestinal wall, 
but also for the walls of the gall-bladder and the Fallopian tubes, 
Whether ferments and toxins can also pass through the diseased 
or necrotic intestinal wall has not been determined, Neither is it 
known whether microbes which are circulating in the blood can set up 
an infectious peritonitis without previous disease of the intestine. 

Infectious peritonitis is cealy of a puralo-gangrenous character, 
Tf the disease exists in a very acute form, to which Wegner gives the 
name peritoneal sepsis, death may occur very early on account of over- 
loading of the blood with septic material. Under such circumstances 
the serosa shows only a slight injection, while its surface is clouded by 
a delicate deposition of fibrin and the peritoneal cavity contains only 
asmall amount of cloudy or hemorrhagic exudate in which there are 
great numbers of bacteria. 

Aseptic Peritonitis—Chemical or mechanical irritation may produce 
sm aseptic peritonitis of the fibrinous, serous, or hemorrhagic type. 
Such inflammation tends to heal with the formation of adhesions, and 
only becomes suppurative in case pathogenic organisms enter the peri- 
toneal cavity. 

A good illustration of chemical peritonitis is that produced by the 
rupture of an aseptic ovarian, echinococcus, or other cyst, or by the 
discharge of i ritoneal cavity. Strong 
id or mercuric chloride, 
and irritants, such as croton oil, turpentine, or tincture of iodine, will 
also inflame the peritoneum. A discharge of blood into the peritoneal 
cavity acts as an irritant just as it does in the cavity of a joint, and 
sets up an aseptic inflammation resulting in adhesions. "Repeated 
injections of air and the introduction of aseptic foreign bodies set up 
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a fibrinous peritonitis in animals, while the presence of ligatures, cau- 
terized areas, etc., give rise to a chronic adhesive peritonitis in man. 

An aseptic peritonitis may also be caused by a contusion of the 
serosa without other injury; also by chronic obstruction of the cireu- 
lation, as caused by twisting the pedicle of a tumor, or twisting or 
other obstruction of an intestinal loop, provided that the injury does 
not make the intestinal wall pervious to the bacteria within the intes- 
tine, Under such circumstances the serosa is reddened and covered 
with a layer of fibrin, and the peritoneal cavity contains serous or sero- 
hemorrhagic fluid without bacteria, The tendency of the disease is 
toward recovery as long as bacteria are absent. If they are intro- 
duced, they find in the exudate a most favorable soil for their rapid 
development. 

Sources of Peritoneal Infection.—Any organ which is partially cov- 
ered by peritoneum may give rise to peritonitis, but the two chief 
sources of this inflammation are the alimentary canal and the internal 
female genital ongans, 

Any part of the alimentary canal from the cardiac end of the stom- 
ach to the extraperitoneal portion of the rectum may be the starting- 
point for a peritonitis. Peritonitis which starts from the intestine is 
especially important on account of its frequency and on account of its 
virulence, This is due to the number of germs within the intestine, 
and especially to the different forms of bacterium coli, as well as to 
the presence of ferments and toxins in abundance. The experiments 
of Cushing and peat es have shown that in the upper portion 
of the intestinal canal via are relatively scanty, and that fasting 
will often produce a sterile or nearly sterile condition of these parts. 
‘This fact helps to explain the difference in virulence of different attacks 
of peritonitis. 

Perforation may take place in typhoid, dysenteric, tuberculous, 
carcinomatous, or syphilitic uleer. The more rapid the ulceration the 
greater the risk of diffuse peritonitis. If the ulceration goes on slowly, 
an adhesive inflammation may be set up which will either prevent 
rupture into the peritoneal cavity or will be able to encapsulate the 
discharge. 

Traumatic rupture of the alimentary canal is next in importance to 
ulceration, The effect of the hange of gastric or intestinal con- 
tents into the peritoneal cavity jolent inflammation with general 
symptoms. A traumatic perforation is somewhat more favorable in 
this regard than an ulcerutive one, since contraction of the muscles 
of the intestine may block or narrow the opening in such a manner 
as to prevent or limit escape of the intestinal contents. This is, of 
course, only possible in case of a small perforation. Small lesions of 
the lange intestine are less dangerous than those of the small intes- 
tine or stomach, because the thicker fecal contents of the former are 
less likely to escape. 

Even when no perforation exists, an inflammatory or ulcerative 
process of the gastric or intestinal wall may give rise to peritonitis, 





e and peritonitis, : 

‘The uterus, ovaries, and tubes are frequent 
‘The affections which may extend in this manner a 
tion, and catarrhal and suppurative inflammations o 
ene of the uterus a tubes, Barr? 
is due to a gonococeus. In puerperal peritonitis the 
usually a hein ‘Traumatic or spontaneous 
uterus or the vagina during birth, perforation of the | 
ments, and the injection of fluid into the uterus under 
allow it to pass through the tubes into the abdominal 
causes of peritonitis, 

Peritonitis may develop from the liver secondary to 
as cholecystitis, cholangitis, or hepatic abscess or echin 
if the echinococeus cyst is not suppurating the peritonitis 
case be an ae one, ie. 

Inflammation and suppnration of the pancreas may give 
tonitis. The disseminated fat necrosis so often spoken of 
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Symptoms.—A] th the causes of peritonitis are so various the 
clinical picture of “oy nai is uniform. Peritonitis is almost always 
to some injury or affection which has already given rise to 
symptoms before the peritonitis develops. These symptoms may grad- 
ually increase in intensity as the inflammation extends to the perito- 
neum, or the symptoms due to the peritonitis may appear suddenly in 
amost striking manner as contrasted with the previous mild sym 
toms. Indeed the symptoms of the primary affection may be aight 
or al absent, 50 the patient has not considered himself sick 
until the onset of the peritonitis. An example of this is the perfora- 
tion of some intestinal organ which up to that time was apparently in 
a healthy state. . 

The peritonitie symptoms wey in degree according to the intensity 
of the inflammation, and according to the amount of resorption of 
poisonous material (toxemia, septicemia). The severity of the clini- 
cal symptoms by no means corresponds to the amount of pathological 
change of the peritoneum ; thus the evidences of inflammation seen 
after death may be slight although the patient has suffered from the 
severest symptoms, while in other cases it will happen that the whole 
peritoneal cavity becomes filled with pus although the symptoms are 
of mild character. It is not always possible to determine from the 
clinical symptoms what the nature or extent of the peritoneal inflam- 
mation may be, * 

A patient with peritonitis usually feels very sick. The disease 
often begins with a chill, The patient cannot keep himself upright. 
His appearance is anxious, he is restless, and as the disease progresses 
the skin of the face becomes wrinkled and the nose more pointed, 
while the eyes sink in. This is in consequence of the decrease of fluid 
in the body, Still later the fice and extremities become cyanotic on 
account of the sluggish circulation and insufficient aération of the 
blood. The patient lies upon his back and avoids any motion which 
disturbs the abdomen, ‘The knees ave often drawn up in order to 
relax the abdominal muscles. The head and arms are tossed restlessly 
about. 

Consciousness is at first not affected, Later it may be clouded by 
toxemia or the patient may become delirious; frequently just before 
death the state of mind of the patient is a happy one—a most unfi- 
vorable symptom. He expresses himself as free from pain and feeling 
better, although these statements are in sharp contrast to the sunken 
face, cyanosis, coldness of the extremities, difficult respiration, and the 
thread-like pulse which shows that the end is near. 

The voice is light in the beginning of the disease, as the patient 
avoids deep respiratory movement; later the voice may become 
hoarse. Respiration is from the beginning superficial, being costal 
rather than hragmatic, and consequently the rate of respiration 
is much in od, The chara of the respiration is at first 
determined by the abdominal pain, and later by meteorism, which 
presses up the diaphragm and makes easy respiration impossible. At 
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affected organ ; luter in the disease such an inference is less valuable, 
The in of the pain varies according to circumstances. In rare 
cases it is altogether wanting, so that the diagnosis of peritonitis is 
made with a good deal of doubt until a purulent exudate makes it a 
positive one. The pain is usually constant, or it can be produced by 
the lightest touch upon the abdomen, by the slightest jarring or motion 
of the body, and especially by any intestinal movement. Palpation of 
the abdomen in diffuse peritonitis is everywhere painful. The intens- 
sity of the pain is often much diminished when an abundant exudate 
has formed. Ax the patient becomes more and more intoxicated by 
the poison of the disease the pain, whether spontaneous or caused by 
pressure, is noticed less and less, and often not at all. 

The second local symptom of inflammation of the serosa is the 
formation of an exudate whose quantity and character vary greatly, 
In general it may be said that the more violent the attack of peri- 
tonitis and the more marked the symptoms of general sepsis, the 
Tess will be the local reaction of the serosa, Under such circum- 
stances the membrane is injected and cloudy and covered with a thin 
evating of fibrin, while the peritoneal cavity contains only a few spoon- 
fuls of cloudy grayish-red aid situated in Douglas’s pouch. Such are 
the conditions found in the very worst cases of septic peritonitis in 
which the peritoneum does not have time to reach a more marked con- 
dition of inflammation. If the acute attack is less violent, an exu- 
date will be formed which is at first purulent and later may become 
gangrenous. The intestinal coils become matted together with the 
abundant deposit of fibrin, There are also cases of acute infectious 
peritonitis in which the exudate has a serous character. A non-infee- 
tious chemical or mechanical peritonitis is accompanied by a sero- 
fibrinous exudate which may have a hemorrhagic character. 

‘The quantity of exudate may be very small, or it may be very 
large—several litres (quarts). On account of the meteorism which is 
usually present, it is difficult to demonstrate the presence of small 

uantities of fluid, and even larger quantities may be overlooked since 

e distended and adherent intestinal coils float upon the fluid. The 
presence of fluid is shown by dulness on percussion over the most de- 
pendent portion of the abdomen, the dull area shifting its location with 
changes in the position of the patient. Tt should be borne in mind 
that coils of intestine which are fall of fluid will sink to the lowest 
part of the abdomen, while coils which are distended by air will nata- 
rally rise above them. On this account it is not always possible to 
say whether dulness on percussion is due to free fluid or to fluid in the 
intestinal coils. Tf the doll avea shifts readily as the position of 
the patient is changed, it is probably dae to five fluid. If pressure 
with the fingers upon the dull area produoos a gangling sound, the dal- 
ness is probably im to fluid in the intestine, Bat here again one 
must remembér that there may be free gas as well as free fluid in 
the abdomen after perforation, Fluctuation tsa sign not usnally ob- 
tained in the acute stage of peritonitis on meoount of the rigidity of 
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that fibres of the phrenic nerve are distributed to the peri- 
toneum, that through the motor fibres of the diaphragm are 
excited to action. Inflammation of the peritoneum affects the whole 
intestinal tract as well as the stomach. The intestinal muscles are 

vel and peristalsis stops. It is true that in the beginning of 

jisease there is’ still some intestinal action, so that a patient 
often complains of pain caused by the passage of gas from one in- 
testinal to another. Even when the peritonitis is well devel- 
oped tation may show that there is some movement of gas and 
feces, but such slight motions being limited to small portions of the 
intestine are of no assistance in moving the whole fecal stream down- 
ward. Ata later of the disease all peristalsis ceases, 

The failure of the passage of gas and fecal matter through the anus 
is an important early symptom of acate peritonitis. Perhaps in the 
beginning of the disease matters which have collected in the rectum 
may be ejected, but afterward there is no movement of the bowels, 
Catharties increase the pain but have no other result. In some forms 
of peritonitis, especially in the puerperal septic form, the patient is 
troubled with diarrhea. Stoppage of the fecal stream brings about 
abnormal fermentation and gas formation, so that the paralyzed intes- 
tine is greatly distended. This meteorism stretches the abdominal wall 
and presses the diaphragm upward, and by these means greatly inter- 
feres with respiration and blood circulation, The liver is pushed 
upwand until its sharp lower edge is directed forward and the area of 
hepatic dulness is greatly decreased. The distended intestine may be 
forced into an old hernial sac, if such exists, and this has been known 
to mislead the sungeon into thinking that the peritonitis was due to 
strangulated hernia, Examination will show that such a hernia is easily 
reduced, while reduction of a strangulated hernia is, of course, im- 
possible, Intestinal paralysis and meteorism are not always present in 
the beginning of peritonitis, but the cases are few in which they do 
not later develop and become marked symptoms. There are, how- 
ever, well-authenticated instances in which peristaltic action has been 
preserved throughout the disease. The intestinal paralysis is in part 
due to reflex action, and is in part the direct effect of the inflammatory 
swelling of the intestinal wall. 

‘The function of the bladder is often interfered with in case the 
peritoneum which partly covers its fundus is inflamed. Micturition 
may be painful or it may be quite impossible. 

The anterior abdominal museles are strongly contracted. This 
again is a reflex contraction due to the pain from the inflamed 
serosa, In the begivning of a peritonitis, especially in eases of per- 
foration, the abdominal muscles are so firmly contracted that they 
seem to be drawn inward, This contraction continues even after the 
abdomen has become distended, and it is not in the power of the 
patient to relax his abdominal muscles. 

Symptoms of Special Porms.—The symptoms given above are the 
typical symptoms of a diffuse extending peritonitis. They vary more 
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or less according to the origin and the intensity of the process, If 
the faeacandtiee is accompanied by general eater is usually the 
case in puerperal peritonitis and in peritonitis following gr 
symptoms of a general intoxication overshadow those of the 0 
nitis itself, The patient is stupid, the heart action is extremely rapid 
and weak, respiration is snappy, and the tongue is dry—all symptoms 
of a severe septic poisoning. The local signs of peritonitis—pain, 
exudate, and vomiting—are less marked. Intestinal paralysis is 
usually present, though there may be diarrhoea, a result of the poison- 
ous toxins. 

Peritonitis which is due to the sudden rupture or traumatic 
ing of some hollow abdominal organ begins with an extremely painful 
attack. ‘The patient has the feeling that something within the abdo- 
men is tearing apart. Shock is a marked symptom. The abdomi- 
nal muscles are firmly contracted, the abdomen is sunken, the pulse is 
small and depressed, As the symptoms of shock pass off those of 
beginning peritonitis show themselves, and there are vomiting, general 
abdominal pain, meteorism, etc, If the stomach or intestine is per- 
forated, free gas may accumulate in the peritoneal cavity. Vomiting 
may be absent after perforation of the stomach, 

In counterdistinction to an acute attack described above, the 
inflammation may spread slowly and gradually over the whole peri- 
toneum or a greater part of it. This is the progressing fibrino- 
purulent peritonitis described by Mikuliez. In this form of disease 
there will at first be more or less local pain, which will spread antil 
the whole abdomen is extremely sensitive. Such is the case if an 
encapsulated abscess breaks through the protecting adhesions and the 
inflammation develops in an increased area of the abdomen. Some- 
times inflammation situated below the umbilicus will be shut off by 
adhesions at the level of the tranaverse colon, Such an inflammation 
will produce the usual signs of diffuse peritonitis, because nearly all 
of the small intestine is involved. Tf, however, the inflammation is 
limited to the upper part of the abdomen, general symptoms may be 
wanting for the reason that so little of the small intestine is affected. 

An acute purulent inflammation may pass into a chronic form. If 
such change occurs, the violence of the symptoms subsides and pain 
and vomiting become less or occur only at longer intervals. The local 
signs of a fluid exudate become more and more marked, and the 
patient often shows in the remittent type of fever the fact that there 
is an encapsulated abscess in the abdomen. ‘ 

Well-localized inflammation in the peritoneum, such as occurs in 
connection with appendicitis, perimetritis, ete., is marked by diffuse 
pain, vomiting, meteorism, and rapid pulse. These general symptoms 
subside more or less in a day or so, and leave only such symptoms as 
are due to localized inflammation in the neighborhood of the diseased 
organ, An early operation in such cases will reveal an encapsulated 
abscess, while the rest of the peritoneum may contain an inflammatory 
serous exudate which is possibly sterile and hence may be resorbed. 
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r peritonitis and intestinal obstructior 
tion may lead to peritonitis, but before it does so an iny 
ential point is the absence of tenderness in all portions 0 
excepting that in which the obstruction lies. The abdo 
are less rigid, so that the outline of the intestinal coils may be | 
which is never the case in peritonitis, In the beginning of int 
obstruction pain may be spontaneous, coming on in eramp-like: 
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Treatment.—In every case of peritonitis, whether circumscribed or 
diffuse, absolute rest for the body as a whole and for the intestinal 
tract in particular is of the greatest importance. The patient should 
be put to bed and all motion and jarring should be avoided, partly to 
spare the patient pain, and partly to avoid any increase of peristaltic 
action which in its turn can spread the infection still further. The best 
position is one of dorsal decubitus. 

In onder not to excite pain and vomiting, nothing should be given 
by mouth except the lest possible quantity of fluid nourishment. 
Milk, tea, coffee, or gruel may be given by the ful. The patient 
may rinse his mouth with water or carbonated water, or he may be 
given rectal injections of 150 to 200 e.c. (5 to 7 coriees) oF water for the 
relief of thirst. Most patients prefer cold drinks, although in collapse 
very hot drinks given in small quantities are better than cold drinks or 
bits of ice. In peritonitis the absorbing power of the stomach 
greatly diminished, so that it is often desirable to administer fluid 
nourishment and medicine by the rectum or subcutaneously rather 
than by the stomach, 

An ice-bag may be placed upon the abdomen to relieve the pain. 
Some patients prefer hot applications, The effect of both is similar, 
since both dilate the cutaneous vessels and draw blood from the hyper= 
wmic serost. If the weight of an ice-bag or cold-water coil is too 
great, a compress wet with an evaporating lotion may be kept on the 

Opium and its derivative, morphine, are more used than other 
drugs, and cannot be entirely dispensed with, since it is often necessary 
to control pain and obtain the necessary bodily and intestinal quiet. 
The majority of acute cases of peritonitis start from the appendix, 
and if the intestine can be kept at rest adhesions will have time to 
form and prevent the spread of inflammation throughont the abdomen. 
For this purpose in every case of beginning peritonitis one can safely 
administer 15 to 20 drops of tincture of opium every three or four 
hours until the pains subside. If it is evident, however, that there 
has been perforation of the stomach or of the intestine into the free 
abdominal cavity, an immediate operation is preferable to the treatment 
by opium, The administration of laxatives in the beginning of peri- 
tonitis is ill-advised, as lil to increase peristalsis and spread the 
inflammation. ‘This is especially true in cases of appendicitis. 

If in spite of the treatment by opium the peritonitis is extending 
and there are intestinal paralysis, meteorism, and a purulent secre- 
tion in the abdomen, opium will not benefit, but will rather injure 
the patient by increasing the intestinal paralysis. At this period of 
the disease morphine given subentancously is preferable to opium, 

Vomiting and dilatation of the stomach can sometimes be relieved 
by washing out the stomach. ‘The organ will be freed from fermenting 
material, mucus, and regurgitated bile, and the patient will feel much 
easier, Moreover, there will be less yomiting and the tension in the 
upper part of the abdomen will be decreased. Sometimes this gastrie 




















ee 2 





INFLAMMATIONS OF THE PERITONEUM. liz 


was simply the evacuation of pus. For this purpose an incision of 
10 cm. (4 inches) is sufficient. Through such an incision the operator 
can insert his hand and examine the abdominal rage But experi- 
ence has shown the advantage of inspection of the different 

and hence a longer incision is preferred by most surgeons. the 
patient is feeble, the incision should be made as short as will 
suffice, since it can be enlarged during the operation if necessary. 
‘The escape of pus through the incision may be facilitated by turni 
the patient on his side or by passing the hand into the region in whi 
the pus has collected, especially in the pelvis, or ‘line hades or sub- 
phrenic space. 

If the condition of the patient permits, the origin of the inflam- 
mation is always to be sought for and the injury repaired. 

Surgeons are not yet agreed upon the efficacy of abdominal irriga- 
tion, although there is a common understanding that antiseptic irriga~ 
tion is harmful. If any fluid is used for irrigation, it should be a hot 
sterile saline solution of the strength of 0.6 per cent. This practice 
is strongly advocated in England and America and by some Conti- 
nental surgeons. Lennander believes that saline irrigations at a tem- 
perature of 40° to 50° C. (104° to 122° F.) have a stimulating action 
upon the heart, and Rehn says that they improve the tone of the para- 
lyzed intestine. Wiping the intestine with dry gauze appears to 
injure the serosa more than irrigation and wiping with moist gauze. 

Tf most of the intestine remains in the abdominal cavity, irrigation 
is carried ont by introducing two rubber or glass drains into the dif- 
ferent spaces and pockets of the abdomen. One of these drains is 
connected with the irrigator, and the other with a tube which leads to 
aslop-jar. By this means the fluid flows out and in at the same time. 
Trrigation should be continued until the flnid flows ont perfectly clear, 
one after another of the different portions of the abdomen bein, 
cleansed systematically, Some surgeons advocate bringing the smal 
intestine out of the wound in order to wash it with hot salt solution 
and wipe it with gauze, Such a procedure is only advisable in ease 
the heart is acting well, since this eventration and handling of the dis- 
tended intestine can so depress a weak heart that its action ceases, 
Rapidity of operation is essential in these cases. The principles of 
treatment, ax already stated, are evacuation of pus, irrigation with hot 
saline solution, and wiping the peritoneal cavity with clean gauze, 

Tn cases of intestinal perforation seen not many hours after the 
accident, before meteorism has developed, the best treatment is to 
suture the perforation and cleanse the peritoneal cavity with or without 
eventration. 

If the intestine is greatly dilated, it may be difficult to replace it, 
‘The best way to accomplish this is to place a linen napkin under the 
coils of intestine after introducing the lower edge of the napkin into 
the abdominal wound. By this means those coils of intestine which 
are replaced will be prevented from slipping out again, Some sur- 
geons have punctured the intestine under such circumstances, while 
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others advocate an sceetonsy in ie to Pepe and nae 
tate peristalsis. MeCosh advises injection ium sulphate 
directly into the exposed intestine in ni tienes pari 

The subject of counteropenings has been much discussed. 
passes a drain from one side of the abdomen to the other through the 
mesentery. By means of such a drainage-tube he frequently irrigates 
the peritoneal cavity during convalescence. Counteropenings seem 
advisable when drainage through the principal wound is not satisfae- 
tory. Thus in women it is often advisable to drain through Douglas's 

Although some operators close the abdomen after operation 
suppurative peritonitis, the majority of surgeons advocate free 
dail in order to cent escape of such secretion as may be formed 
after the operation. If the abdomen is closed and the peritoneum is 
not able to take care of the bacteria and toxie products which are left 
within its cavity, inflammation will spread. Drainage can be secured 
in a variety of ways. Some surgeons leave the wound entirely open ; 
others employ the handkerchief drainage recommended by Mikulicz. 
Still others introduce rubber tubes or gauze wicks in those regions in 
which there is the most pus. 

The abdominal wound may be partially closed, or deep silver wire 
sutures may be introduced and loosely twisted in order to prevent 
prolapse of the intestine. If this is done, the wall may be more 
tightly closed a few days later, when suppuration has ceased. Occa- 
sionally there is an abundant seropurulent discharge for a few days, 
and sometimes the discharge clogs the drain. The drain should then 
be removed. Ganze tampons should be taken out as soon as they are 
loosened. The abdominal sear is made weaker if the tampon is key 
in the wound, and ventral hernia will be likely to develop later. of 
course, it is possible to excise the scar at a later period and suture the 
fresh wound exactly, 

The after-treatment is very important and the patient should be 
closely watched. ‘The shock from the operation should be combated by 
external heat, subeutaneons and rectal injections of stimulants and 
saline solution, Small quantities of hot drinks may be given by mouth 
as soon as the tendency to vomit has ceased. If vomiting persists, 
gastric lavage is beneficial. The cavity of the intestine should be 
stimulated by rectal injections. Sometimes puncture or drainge of a 
distended intestinal loop helps to overcome meteorism. Normal evac~ 
uation of the bowels is a good indication of recovery. No opium 
should be given, but injections of morphine if the pain is very great. 
Tt often happens that an abscess cavity must be opened during the 
period of convalescence. Such an abscess forms in the remains of an 
infectious exudate and is shut off by adhesions from the general peri- 
toneal cavity, The subphrenie space and pelvis should be especially 
watched for the formation of these abscesses. The inflammation may 
extend to the pleura and less often to the pericardium, If there is a 
free discharge of pus from the abdominal wound, and especially if the 
discharge is of a fecal character on account of primary or secon~ 
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pain, vomiting, and moderate meteorism. When the inflammation is 
well localized, these general symptoms subside and strictly local cA 
toms are more inent. In the vicinity of the affected ongan there 

is general tenderness which is much inereased by pressure. There 
is also a more or less sharply defined tumor due to adhesions of 
serous surfaces, inflammatory thickening of the omentum, intestinal 
wall, ete. The coils of intestine which are involved in the inflamma- 
tory processes are infected, but this paresis does not extend to the rest 
of the intestine. Consequently gas and fecal matter may pass sponta- 
neously or after an enema. Distention of the abdomen and contre 
tion of the abdominal muscles are confined to the affected locality. 
Vomiting, which is present at first, usually subsides, although it may 
continue if the inflammation is in the vicinity of the stomach, 

‘The general condition of the patient who has local peritonitis is far 
better than that of a patient suffering from diffuse peritonitis. The color 
and expression of the face, the quiet respiration and clear cerebral action, 
indicate at once to a skilled observer that the inflammation is localized. 
The pulse is either normal or moderately increased in rate, and is of good 
quality. A marked increase in the pulse-rite should always cause a 
suspicion of spreading inflammation. The temperature may or may 
not be increased. It cannot be too strongly insisted upon that suppura- 
tion in the peritoneal cavity may exist without rise in temperature, 
However, i in most cases an elevated temperature, especially if it is of 
4 remittent type, is suggestive of suppuration. 

Course of the Disease—Fibrinous and serous exudates, even if 
extensive, are easily resorbed by the peritoneum. Even a firm exu~ 
date may in this manner disappear entirely, or it may leave behind it 
certain “thickenings and adhesions. A certain amount of purulent 
exudate may also be done away with in time. The bacteria die, the 
fluid is resorbed, and the pus-cells undergo fatty degeneration. There 
remains for a long time a yellowish mass surrounded by adhesions, 
but little by little this also disappears. Such a condition is not infre- 
quently found when one operates some time after the existence of a 
localized peritonitis: for example, in the interval between attacks of 
appendicitis, or after recurrent attacks of inflammation of the tube or 
ovary. One ought not to trust to this sort of recovery, as its outcome 
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hematoma, or suppuration in the head or tail of the may lead 
ASaatebsaie ate: Buctiniey sl bettie teoul ok foration of the 
transverse colon. Perforation of the intestine beneath the transverse 
colon gives rise to a general suppurative peritonitis ; but if this is of a 
fibrinopurulent type, it may extend to the subphrenic space and produce 
an abseess there after the virulence of the inflammation has elsewhere 
abated, The upper pole of the kidney on either side reaches into the 
vault of the diaphragm, and therefore subphrenie abscess may follow 
suppurative pyelitis or suppuration in connection with calculus, or 
renal abscess, renal tuberculosis, etc. 

Tn a few instances suppuration of the lower ribs or bodies of the 
vertebrie (osteomyelitis, periostitis) has led to subphrenic abscess. 

A subphrenie abscess usually contains free gas, which may be 
derived from the stomach or duodenum in cases of perforation of these 
organs, or it may come from the action of gas-forming bacteria. 

While the lymph-vessels of the peritoncam do not directly commu- 
nicate with those of the pleura, still extension of inflammation to the 
pleura or to the pericardium in ease of subphrenic abscess is not rare, 
‘The exudate in these spaces may be serous or purulent. In some 
instances direct perforation into the pleural cavity has been followed 
by a discharge of pus from the bronchi, 

Symptoms.—The symptoms of subphrenie abscess are so indefinite 
that a diagnosis is often made with difficulty, The disease usually 
begins with a chill, fever, and intense pain in the upper abdomen. In 
other cases in which the subphrenic trouble is secondary to chronic 
op ndicitis, cholecystitis, perinephritis, ete., its beginning may be ill 

lefined. The fever is often of the remittent type. The patient is 
much depressed, feels weak, and loses appetite. If the trouble orig- 
inates in the stomach, vomiting is common. The abdomen is not dis~ 
tended and not tender to pressure. If the onset is gradual, the onl 
subjective symptoms may be a feeling of pressure and interference wit 
deep respiration, Tenderness on pressure in the intercostal spaces of 
the affected side or distention of the lower portions of the thorax may 
point to the seat of the trouble, 

Diagnosis — Diagnosis is made from the history of the disease, from 
the physical examination, and possibly from the results of puncture. 
‘The existence of a previous inflammatory process in the abdomen may 
usually be determined. 

Physical examination of the thorax and upper portions of the 
abdomen will usually show that the organs have been displaced 
by the abscess, The diaphragm is displaced upward. If the ab- 
seess is situated on the right side, the free margin of the liver is dis- 
placed downward to a greater or less extent. The upper margin of the 
dull area is convex upward and is sharply differentiated from the pul- 
monary resonance. If the abscess cavity contains gas, which is not 
often the case in a right-sided abscess, an area of tympanitic resonance 
will exist between the pulmonary resonance and the dulness due to the 
liver. This condition when it exists is a most characteristic one. An 
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hematoma, or suppuration in the head or tail of the may lead 
to subphrenic abscess. Such may also be the result of perforation of the 
transverse colon. Perforation of the intestine beneath the transverse 
colon gives rise to a general suppurative peritonitis ; but if this is of a 
fibrinopurulent type, it may extend to the subphrenic space and produce 
an abscess there after the virulence of the inflammation has elsewhere 
abated. The upper pole of the kidney on either side reaches into the 
vault of the diaphragm, and therefore subphrenic abscess may follow 
suppurative pyelitis or el saree in connection with caleulus, or 
renal abscess, renal tuberculosis, etc. 

In a few instances suppuration of the lower ribs or bodies of the 
vertebrie (osteomyelitis, periostitis) has led to subphrenic abscess. 

A subphrenie abscess usually contains free gas, which may be 
derived from the stomach or duodenum in cases of perforation of these 
organs, or it may come from the action of gas-forming bacteria. 

While the lymph-vessels of the pentane do not directly commu- 
nicate with those of the pleura, still extension of inflammation to the 
ae or to the pericardium in case of subphrenic abscess is not mre. 

he exudate in these spaces may be serous or purulent. In some 
instances direct perforation into the pleural cavity has been followed 
by a discharge of} pus from the bronchi. 

Symptoms.—The symptoms of subphrenie abscess are so indefinite 
that a diagnosis is often made with difficulty. The disease usually 
begins with « chill, fever, and intense pain in the upper abdomen. In 
other cases in which the subphrenic trouble is secondary to chronic 
appendicitis, cholecystitis, perinephritis, etc., its beginning may be ill 
defined. The fever is often of the remittent type. The patient is 
much depressed, feels weak, and loses appetite. If the trouble orig- 
inates in the stomach, vomiting is common, The abdomen is not dis- 
tended and not tender to pressure. If the onset is gradual, the only 
subjective symptoms may be a feeling of pressure and interference with 
deep respiration. Tenderness on pressure in the intercostal spaces of 
the affected side or distention of the lower portions of the thorax may 
point to the seat of the trouble. 

Diagnosis —Diagnosis is made from the history of the disease, from 
the physical examination, and possibly from the results of puncture. 
The existence of a previous inflammatory process in the abdomen may 
usually be determined. 

Physical examination of the thorax and upper portions of the 
abdomen will usually show that the organs have been displaced 
by the abseess. The diaphragm is displaced upward. If the ab- 
scess is situated on the right side, the free margin of the liver is dis- 
placed downward to a greater or less extent. The upper margin of the 
_ dull area is convex upward and is sharply differentiated from the pul- 
monary resonance. If the abscess cavity contains gas, which is not 
often the ease in a right-sided abscess, an area of tympanitic resonance 
will exist between the pulmonary resonance and the dulness due to the 
liver. ‘This condition when it exists is a most characteristic one. An 
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depth to which the needle passes will give some idea of the seat of the 
pas. Such a puncture should be made with a long, medium-sized 
needle under rigid asepsis, The site usually chosen for puncture is 
within the dull area at a point where the tenderness on pressure is 
most marked, The syringe should be attached to the needle, and 
from time to time, as the needle is slowly introduced, the piston 
should be withdrawn slightly. When the needle enters the diaphragm 
respiratory motion will be communicated to it. By this one can tell 
whether the pus obtained is situated above or below the diaphragm. 
But this sign will not enable the operator to say whether the pus is 
between the liver and the diaphragm or in an abscess cayity within the 
liver. If serous fluid is obtained when the needle enters the pleural 
cavity and pus when it is pushed deeper through the diaphragm, the 
diagnosis is sufficiently clear. Sometimes the needle must be inserted 
in several places before pus is obtained. One should not hesitate to 
make repeated punctures if the diagnosis of subphrenic abscess seems 
probable. The risk is slight, far less than the danger of leaving 
unopened a subphrenic abscess. Operation is scarcely justifiable unless 
one proves the presence of pus by aspiration. 

Treatment.—A subphrenic abscess usually terminates fatally unless 
it is relieved by tion. Its contents are so foul that resorption is 
not to be expected, and as long as the abscess exists there is risk of 
rupture into the general peritoneal cavity, into the pleura, or into 
the pericardium, Ruptare into the bronchi may give relief, but this 
is 50 rare an outcome that one cannot trust to its occurrence. Most 
of the patients die from sepsis or some complicating disease unless 
escape for the pus is provided. This would be afforded by repeated 
aspirations. Therefore as soon as aspiration has established the diag- 
nosis the abscess cavity should be freely opened and drained. 

A subphrenic abscess may be opened through the pleara or it may 
be opened from below by an incision along the costal margin. 

transpleural operation is carried out as follows: One or two 
ribs, usually the eighth and ninth, or the ninth and tenth, are resected 
for a distance of 6 to 8 em. (2.4 to 3.2 inches) at the point where aspi- 
mition has shown that the abscess cavity may be reached. The cond 
tion of the pleural cavity is next determined. If its lower portion is 
obliterated, the condition is most favorable. If the two serous layers of 
the pleura are seen to move upon one another during respiration, the 
pleural cavity must be protected from infection. This can, of course, 
be done by dividing the operation into two parts so as to allow time for 
adhesions to form. But this is usually not advisuble since the condi- 
tion of the patient will be injured by the delay. The diaphragm is 
usually pressed well upward so that one can suture the costal pleura 
to the diaphragmatic pleura without diffieulty. Such a suture is 
applied in a circle, or, if the stitehes will not hold, a circle of iodo- 
form gauze is pressed firmly inst the diaphragm and the incision is 
made in the centre of it. The edges of the wound through the dia- 
phragm and pleura are clamped and drawn forward so that the pleural 






















> om a 


ITONEU! 


‘ uIP’s statistics include records of 10 operations upon abscesses 
p 3 recoveries ; 14 of ‘igin wit 


inflammation may be chronic 
an exudative or an adhesive 


i ¢ attacks of 

‘itis which have been described by Vierordt, Gal- 
others, terminated for the most i 

of diagnosis which might 

t is fair, however, to assume that all such cases 

beeause simultaneous affection of the pleura and 

tubes makes it more than that some of these inflam- 

character, 

simple chronic peritonitis is uncertain, Sometimes 

cold and at other times to traumatism, 

say whether the affection of the perito- 

it is secondary to that of some abdominal 


common in young persons than in those of 
common in fecalen than fo males. This sug- 





DISEASES OF THE PERITONEUM. 


Maydl’s statistics include records of 10. oparstbits hee abscesses: 
of gastric origin with 3 recoveries ; 14 of pericweal Orica with 2 feat! 
eries ; a oe with 4 recoveries ; A of ei ee 
no recoveries. Al operation was performed in 74 cases 
phrenic abscess, with 39 ssoaveties anal) Ea ae ed 47.2. 

Chronic Peritonitis—A chronic inflammation of the peritoneum 
read follow an acute inflammation, or the inflammation may be chronic 

from the beginning, and in the form of an exudative or an 


peritonitis. 

Exudative Chronic Peritonitis—Chronic inflammation of the peri- 
toneum with the formation of an abundant fluid exndate i is so closely 
allied in form to tuberculous peritonitis that a mi 
tion may be necessary to determine which exists, 
simple chronic peritonitis which have been described by Vierordt, Gal- 
vagni, Friinkel, and others, terminated for the most part in recovery, 
so that the certainty of diagnosis which might have followed an 
autopsy is wanting, ‘It is fair, however, to assume that all such cases 
are not tuberculous because simultaneous affection of the pleura and 
bronchial tubes makes it more than probable that some of these inflam- 
mations are of a tuberculous character, 

The etiology of simple chronic peritonitis is uncertain, Sometimes 
it has been ascribed to taking cold and at other times to traumatism, 
Tt is not even possible to say whether the affection of the perito~ 
neum is primary or whether it is secondary to that of some abdominal 
organ, 

eThe disease is more common in young persons than in those of 
adult life, and is more common in females than in males. This 
gests the possibility of its development from the female ect 
Indeod, its appearance at the time of menstraation has been noted. 
Its onset is gradual, the first symptoms noted being usually the 
presence of a serous exudate which gradually increnses in quantity 
until its amount may be very great. Sometimes the collection of 
fluid gives rise to no pain. At other times there is pain, either 
spontaneous or produced by pressure. If the quantity of fluid is 
lange, it may press upon abdominal organs and interfere with 
their functions, This is es y true in regard to the intestine. 
been observed in the region of 
n i ses there is fever. The general 
health is aici always affected. ‘The patient is pale, weak, and loses 
weight, ‘The condition is frequently complicated by pleurisy. 

DiAvexosis—The diagnos ts upon the history and progress of 
the disease ax well as upon the physical signs, expecially the flaid and 
the existence of nodular tumors. The differential diagnosis with tu- 
bereulous peritonitis may be made by injection of tuberculin or the 
injection of the exudate into animals, otherwise a differential di 
nosis cannot be made before operation. Other diseases which should 
be considered are ascites due to cirrhosis of the liver or to diffuse cone 
gestion, and carcinomatous peritonitis, 
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ProoNosts.—The prognosis is favorable, since a majority of pa- 
tients recover under the influence of internal remedies, inunction of 
mercurial salve, or hydropathiec treatment. 

‘TReEATMENT.—On account of this favorable prognosis surgical 
treatment ‘is not indicated unless the exudate is so it as to in= 
terfere with the functions of the abdominal organs. In that case the 
patient should be relieved by tapping. If the diagnosis between 
simple peritonitis and tuberculous peritonitis is not clear, it is better 
to open the abdomen, since an exploratory laparotomy will not injure 
a patient having a simple chronic peritonitis, while the good effect of 
this treatment upon tuberculous peritonitis is well known. Explora- 
tory laparotomy frequently hastens recovery from a simple peritonitis. 
The operation should be confined to removal of the fluid and inspection 
of the abdominal cavity. Lennander recommends that the abdominal 
cavity be irrigated, and that if the peritonitis is not cured by one irri- 
gation, that it should be repeated several times if necessary, 

Adhesive Chronic Peritonitis—The second form of chronic perito~ 
nitis is associated with the formation of adhesions and cicatricial con- 
tractions of the peritoneal folds, This form of inflammation may 
affect one or more portions of the abdominal cavity, It is most likely 
to occur in the neighborhood of the female pelvic organs, the gall- 
bladder, a flexure of the colon, the root of the mesentery, or the 
omentum. The effect of the inflammation is thickening of the peri- 
toneum, which later leads to contraction, Such contraction of the 
mesentery has been held to favor the development of volvulus, 
although this view has been disputed by Riedel. Adhesions which 
may form between movable abdominal organs interfere very much 
with their function, and, indeed, may threaten life by obstructing the 
intestine. Chronic adhesive peritonitis may follow acute inflammation 
in some abdominal organ. It may also follow injury or a laparotomy. 
But it may also develop in a chronic manner without such predis- 
posing cause, or, indeed, without any apparent cause. In most cases, 
however, it is a secondary manifestation of obscure inflammation of 
some portion of the entary canal. Fecal obstruction, the trau- 

ie irritation to which a hernia is subjected, and the lesions of syph- 
ilis in some abdominal organ, have all been mentioned as causes of 
chronic peritonitis, 

Symproms.—The symptoms of chronie adhesive peritonitis vary 
according to the extent and situation of the trouble. They are usually 
well localized. Thus, adhesions in the neighborhood of the gall- 
bladder and pylorus will produce intense colicky pains if they are of 
such a character as to interfere with the normal passage of food and 
bile. Adhesions of the omentum to the intestine or to the anterior 
abdominal wall may give rise to intense intestinal colic. Chronic inflam- 
mation of the peritoneum of the pelvis often leads to displacement and 
disturbance of function of the pelvic organs. Adhesions about the 
cecum or hepatic or splenic or sigmoid flexure may seriously interfere 
with the finetion of the large intestine and produce chronic constipation. 





and covered with numerous grayish nodules which t 


form larger nodules, The process is usually 
date, which may be fibrinous, seropurulent, or h 
bination of these different kinds, . 

For clinical purposes it is convenient to divide tu 
nitis into three forms: (1) that which is associated ha 
serous exudate ; (2) that which is accompanied by ad 
nodular tumors in the omentum and mesentery ; and 
porulent form in which intestinal coils and omen 
together in an indistinguishable mass in which are 
ecaseous and purulent contents, The dividing-line be 
ferent forms is not a sharp one, but one may pass in 
different lesions may coexist. : 

‘Tuberculosis of the peritoneum is rarely ap 
Borschke, who examined 226 cases, found only 2 in whi 
no starting-point for the disease outside of the peritonen 
were the seat of the primary lesion in 200 of these 226 
in the remaining cases the disease began in other serous. 
such as the pleura or peritoneum, or in the intestine, or 
glands or bones or joints. The tubercle bacilli may reach 
neum through the bloodvessels or lymph-vessels, or by d 
from some organ which is covered with peritoneum. The 
existence of cirrhosis of the liver has been mentioned, but 
tion between the two diseases has been shown, ‘The 
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usually sterile, and tubercle bacilli are found in it with difficulty. The 
best test is to inject the serum into a guinea-pig. 

Symptoms.—The disease affects children especially, and also young 
persons. It runs a chronic course, being aggravated from time to 
time by acuter attacks, The chief symptom noticed is a pro~ 
gressive cachexia, The temperature may be elevated. The As 
and respiration are unfavorably affected by the distention of the 
abdomen. There are rarely symptoms directly attributable to an 
inflammation of the peritoneum. Sometimes the patient complains of 
abdominal pains, but these are never so severe as those which are 
present in acute peritonitis, unless the tuberculous process has obstructed 
the intestine. ‘Tenderness on pressure is usually slight. Vomiting is 
not a prominent symptom, and when it does occur it has not the 
stormy character of vomiting which accompanies acute peritonitis. 
The function of the intestine may be disturbed by contraction of 
the mesentery, or by adhesions, so that obstruction may even be 
complete, In most cases, however, the intestine is not paralyzed or 
dilated. 

The symptoms of the disease are due to a gradually increasin; 

juantity of fluid in the peritoneal cavity. This accumulation of 
fluid may eontinue until the abdominal walls are tightly stretched and 
respiration and blood circulation are much interfered with. Sometimes 
the abdominal fluid is confined by adhesions. This encapsulation of 
the fluid simulates a eystic tamor, so that a mistake in diagnosis has 
frequently been made. The nodular masses spoken of are usually 
formed of the omentam or mesenteric glands. If disease of some 
intra-abdominal organ coexists—for example, the intestine or female 
genital organs—symptoms due to such disease may obscure those due 
to the tuberculous peritonitis, 

Tuberculosis of the cecum and yermiform appendix leads to the 
formation of a tumor which may be mistaken for a simple chronic 
appendicitis or for a malignant growth, It may bring about stenosis 
of the intestine with the well-known symptoms. Tuberculosis of the 
tubes gives symptoms similar to these of perimetritis, Rupture of a 
tuberculous ulcer may bring about purulent inflammation which may 
be either diffuse or circamseribed. 

Diagnosis —The diagnosis of tuberculous peritonitis can be made 
from the symptoms above described of a disease running a chronic 
or subacute course, gradual loss of strength, the presence of free or 
encapsulated exudate, or nodular tumors in different portions of the 
abdomen, The diagnosis is confirmed by the presence of tuberculosis 
of the lungs or some other organ. Ch: peritonitis of a non-tuber- 
eulous character eannot be distinguished clinically from tuberculous 
peritonitis. Some writers assert that the so-called idiopathic chronic 
peritonitis of a non-tuberculous character does not exist. The injection 
of tuberculin may be of assistance in determining the natare of a 
chronie peritonitis, It should be remembered that this test is not 
wholly without risk, especially in cases of intestinal tuberculosis. The 
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piaaye is will be certain when the 

e pus. 

Treatment —Soft places should be incised and the 
curetted and cauterized. Potassium iodide may be given 

and a solution of the iodide used to irrigate the fistula. Aw 
solution of mercuric chloride may be injected into the inflam , 
masses, If the process i extensive, s0 a8 to involve areas L 
within and without the peritoneum, the resulting suy and for- 










mation of fistulas may exhaust the patient so that follows, 


TUMORS OF THE PERITONEUM, OMENTUM, AND MESENTERY. 


Carcinoma.—Gelatinous carcinoma, endothelioma,and 
occur as rare primary tumors of the peritoneum, Not infrequently 
malignant tumors of the abdominal organs involve the serosa in the 
form of numerous small nodules scattered over its surface, with 1: 
nodules in the omentum and mesentery, Such a condition is almost 
always accompanied by an abundant fluid exudate of a serous or 
hemorrhagic character which contains many fatty degenerated and car- 
cinomatous cells, It is not possible to differentiate primary and seeon- 
dary carcinoma of the peritoneum by clinical signs, 

The presence of fluid in the peritoneal eavity and the nodular 
tumors above spoken of are the general signs of carcinoma of 
peritoneum, Symptoms due to inflammation are slight, and are quite 
overshadowed by symptoms referable to the organ which contains the 
primary growth, If the growth of a cancer leads to perforation of a 

ollow organ, there will be an acute, rapidly fatal perforative peri- 
tonitis. Without such an accident the general condition of a patient 
whose peritoneam js carcinomatous is similar to that of a patient 
whose peritoneum is tuberculous. If the patient is of mature years, 
the trouble is more likely to be carcinomatous, but this inference is 
not always a reliable one, since cancer of the intestine (usually sar 
coma) ocenrs at an early age. i 
Treatment.—Treatment is purely symptomatic, If the exudate 








INFLAMMATIONS OF THE PERITONEUM. 195 


he ed until the patient has gained strength and has at least 
male reaneel from Tre tuberculous peritonitis If adhesions ob- 
struct the intestines, so that some operation is urgently demanded, it 
should be of the simplest character—for example, an entero-anasto~ 
mosis, The serosa which is affected by tuberculous inflammation is 
easily torn, and is therefore stitched with difficulty. One should not 
disturb extensive adhesions, since they are very vascular, and in 
attempting to separate the adherent intestinal coils the bowel is 
easily torn. 

The exact method by which operation benefits a patient having 
tuberculous peritonitis is a matter of dispute. It seems probable, 
however, that the evacuation of the exudate by relieving the tension 
of the abdominal wall and the irritation of the serosa brings about 
improvement in the circulation of the serosa so that the leucocytes are 
able to attack the tuberele bacilli in greater numbers. Borchgrevink 
states that these same processes may take place without operation, and 
hence is inelined to deny that any ee effect is due to the operation 
itself, Gatti believes that the fluid exudate which follows operation 
exerts an injurious effect upon the tubercle bacilli and thus promotes 
recovery, 

Prognosis.—The immediate results of operation except in cases of 
the ulcerative form of the disease are good. The later results are less 
favorable, since a certain number of patients die from reeurrence or 
from tuberculosis in other organs. Thus Rérsch collected reports of 
358 cases, showing 70 per cent. of immediate cures and 14.8 per cent. 
of cures lasting more than two years. Wunderlich, who collected 
reports of 344 cases, found 23.6 per cent. of deaths and 23.3 per 
cent. of cures over three years, These are general statistics; the 
results of individual surgeons are somewhat better, Thus in Czerny’s 
clinic from 40 to 50 per cent. of patients suffering from the exudative 
form of the disease were cured by operation, while only 25 per cent. 
of those who suffered from adhesive tuberculous peritonitis were 
cured. The best results were obtained in cases of tuberculous peri- 
tonitis proceeding from the adnexa when these affected organs could 
be removed at the operation. 

The relative advantages of operative and non-operative treatment 
can only be determined when a large number of patients have been 
treated by both means under similar conditions so that results ean be 
compared. If the views of Borchgrevink and Rose are correct, ope- 
ration is indicated only in cases of exudative or adhesive tuberculous 
peritonitis afier a patient has been given the advantages of internal 
treatment combined with good food and fresh air for a considerable 
period without improvement. All writers are agreed that operation 
cannot benefit a patient who suffers from the ulcerative form of the 
disease, 
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Ts adtinemyeonis of the intestine the faheus tly] th inte 

tine into the peritoneal eavil pogrom he eeeum_ 

_ is the usual starting-point of this trouble, Asa result there develop 
numerous hard tumors which are neither tender nor movable, and a 
fibrous exudate which causes adhesions between the omentum and intes- 
tine. Within this granular tissue will be found the characteristic yell 
pearly bodies, As time goes on, suppuration takes place within the 
swelling, ‘The pus may discharge itself externally or lead to the forma~ 
tion of tortuous fistulas between the intestinal coils, with ultimate rapt- 
ure into the intestine or bladder, rs 5 Pine 

Diagnosis — Diagnosis will rest upon presence of ci 
hard indolent nodules which exist Tasou fever and without pain. 
Team will be certain when the characteristic pearls are found in 

@ pus. 

Treatment —Soft places should be incised and the diseased tissue 
curetted and cauterized. Potassium iodide may be given internally 
and a solution of the iodide used to irrigate the fistula, A weak 
solution of mercuric chloride may be injected into the inflammatory 
masses. If the process is extensive, so as to involve large areas both 
within and without the peritoneum, the resulting suppuration and for- 
mation of fistulas may exhaust the patient so that death follows. 


TUMORS OF THE PERITONEUM, OMENTUM, AND MESENTERY. 


Carcinoma,—Gelatinous carcinoma, endothelioma,and angi 
occur as rare primary tumors of the peritoneum. Not infrequently 
malignant tumors of the abdominal organs involve the serosa in the 
form of numerous small nodules scattered over its surface, with larger 
nodules in the omentum and mesentery, Such a condition is almost 
always accompanied by an abundant fluid exudate of a serous or 
hemorrhagic character which contains many fatty degenerated and ear= 
cinomatous cells. Tt is not possible to differentiate primary and secon- 
dary carcinoma of the peritoneum by clinical signs, 

The presence of fluid in the peritoneal cavity and the nodular 
tumors above spoken of are the general signs of carcinoma of the 
peritoneum. Symptoms due to inflammation are slight, and are quite 
overshadowed by symptoms referable to the organ which contains the 
primary growth, If the growth of a cancer leads to perforation of 
hollow organ, there will be an acute, rapidly fatal perforative peri- 
tonitis. Without such an accident the general condition of a patient 
whose peritoneum is carcinomatous is similar to that of a patient 
whose peritoneum is tuberculous. If the patient is of mature years, 
the trouble is more likely to be carcinomatous, but this inference is 
not always a reliable one, since cancer of the intestine (usually sur- 
coma) occurs at an early age. 

Treatment.—Treatment is purely symptomatic. If the exudate 
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‘Ligation of omentunt ie sometimes followed ky elnliemuhtie 


ic ha or 
echinococeus cysts are found 


; Cystic Tumors.—Secondary 
inthe per ibineal ‘cavity, chia ipresatoably fe nat See 


favorite seat is the omentum. ry echinococeus of 
the Raeatan or mesentery is rare, 

Cysts of the mesentery are divided by Hahn into serous cysts, 
chyle-cysts, and blood-eysts. All of these form rounded, tense, freely 
movable tumors at the umbilicus. Such a tumor may reach the dik 
and become attached to the uterus. The Tatatine Sitar Binal 
the cyst or lies in front of it. A similar pereriige sheen ams toa 
eyst of the mesocolon may be demonstrated by distending the in- 
testine with air. A cyst of the mesentery often causes intense pain, 
presumably due to pressure upon the mesenteric nerves. Tt may press 
upon the intestine and more or less completely obstruct the fecal flow. 
Cystic tumors of the mesentery have in some instances followed 
traumatism. 

Cysts of the omentum give almost the same symptoms as cysts 
of the mesentery. Consequently a differential diagnosis is impossible. Tt 
is impossible to tell except by puncture the nature of the contents of 
the cyst. Such puncture is not without danger, since the intestine 
may lie in front of the cyst. In operating upon such a eyst it is im- 
portant to split the peritoneum which covers it in such a manner as 
not to injure the vessels. It may be possible to shell out the cyst by 
a blunt dissection, or, if this cannot be done without risk of injuring 
important vessels or the intestine, it is better to remove as much of the 
eyst-wall as possible and to stitch the remains of the eyst in the ab- 
dominal wound. As these cysts are not lined with epithelium perfect 
recovery may follow this treatment. 

An epithelial cyst sometimes develops in the mesentery from the 
remains of the omphalomesenteric duct. A cyst of this character 
must be removed entirely, otherwise a fistula will persist. 

If an echinococens cyst cannot be easily removed, it should be 
sutured in the wound and drained. 

Remains of the Wolffian and Millerian duets may develop into 
cysts of the retroperitoneal tissue which ean be removed through a lum- 
bar incision without opening the peritoneu 

Teratoma of the Peritoneum.—Lexer, who has made a special 
study of teratomata of the peritoneum, divides them into simple and 
complex dermoids, foetal inclusions, and teratoid mucous tumors, 
Simple dermoids spring from the abdominal cleft and are usually situ- 
ated in the omentum’ or mesentery; or if they come from the Wolf- 
fian ducts, they are situated retroperitoneally in the loin. Complex 
dermoids spring from the ovaries or misplaced testicles and are found 
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Further experience is necessary in order to demonstrate the utility of 
such operations, 

Puncture for ascites should be an aseptic operation. The.skin 
of the abdomen should be disinfected and the trocar boiled. The 
instrument may be inserted in the linea alba below the umbilicus, the 
bladder being previously emptied, or in either side in the lower por- 
tion of the abdomen, or half-way between the umbilicus and the ante- 
rior spine of the ilium. The objection to the last-named situation is 
the risk of wounding the epigastric artery which runs in the sheath of 
the rectus muscle. If the recti are widely separated by the increased 
intra-abdominal pressure, these vessels may be displaced outward ; 
therefore it is better to puncture at a point plainly beyond the outer 
margin of the rectus muscle. The trocar should be plunged quickly 
through the abdominal wall. As soon as the point of the trocar 
enters the fluid the operator’s hand will recognize the absence of resist- 
ance. It is scarcely possible to injure the intestine by this manceuvre 
unless one punctures at a spot where intestine is adherent or there is 
no free fluid. The ascitic fluid should not be drawn off too rapidly 
lest the resulting distention of the abdominal vesselx produce a cere- 
bral anemia. If a loop of intestine or omentum floats against the 
inner end of the canula, the flow of fluid will cease. Such obstruction 
can be overcome by moving the canula from side to side or by thrust- 
ing an aseptic probe through it. It is never possible to remove all the 
ascitic fluid. It is hest for the patient to be half-reclining, leaning back- 
ward or to one side. If he is sitting upright, he may easily become 
faint. The little wound may be closed with a bit of gauze and adhe- 
sive plaster, Sometimes puncture is followed by a serous drainage, 
especially if the abdominal wall itself is cdematous. 

In the rare cases in which the epigastric artery is punctured blood 
will flow from the wound in a stream after the removal of the canula, 
or there will be signs of internal hemorrhage—anemia, faintness, a 
small rapid pulse, and vomiting. The hemorrhage may be controlled 
by pressure of the wound against the ilium ; or, if the abdominal wall 
is much relaxed, a fold of it may be compressed between the fingers. 
Tf no assistance is at hand, this compression may be kept up until the 
hemorrhage stops. The hemorrhage can be readily controlled by 
passing a curved needle and thread beneath the vessels and tying it 
ra pad of gauze ; or, if this fails, the wound of puncture should be 
incised, and the vessels exposed and ligated. 

It is often necessary to repeat this operation of tapping for ascites 
many times. A result which occasionally follows is a chronic inflam- 
mation of the peritoneum with hemorrhagic exudate. 
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before the operation the lower bowel should be thoroughly cleansed by 
high enema. ‘To extend this period of preparation, as some surgeons 
do, over one week or even two weeks is inadvisable, as little or nothing 
is gained thereby and most patients are much weakened by a prolonged 
fast. The effect of fasting upon the number of bacteria in the stomach 
and intestine ix shown by the accompanying diagrams, Figs. 55 and 56. 





Fig. 55. 
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Stomach. Duodenum.  Jejunum. Tleum. _Large intestine. 


Diagram of Gilbert and Dominici, showing the relative number of micro-organisms in the dog’s 
intestine two or three hours after a meal. (Société de Biologie, séance du 19 fevrier, 1804.) 
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Diagram showing the relative number of micro-organisms at different levels of a dog's intestine 
after # prolonged fast. 


If the bladder cannot be emptied voluntarily, it should be cathe- 
terized, expecially if an operation is to be performed upon the organs 
in the lower portion of the abdomen, If this is not done, the bladder 
may be injured by the first incision befure the peritoneal cavity is 
opened, 
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be thoronghly disinfected, Mosetig recommends that a piece of batiste 
in which a cut of suitable length has been made should be placed over 
the wound as soon as the skin has been incised. The of the 
cut in the batiste are then clamped to the edges of the skin by peritoneal 
clamps (Fig. 57, page 209) and the wound is thus protected from 
cutaneous infection, 

Tn simple cases one assistant is sufficient. If complication exists, 
a second one is a great help. It is also necessary to have one or two 
persons to hand instruments and sponges, although some operators 
prefer to reach for these things themselves in order to lessen the possi- 
bility of infection. This seems a poor arrangement in most cases, 
for it prolongs the operation considerably, and if the additional 
assistants are suitably trained, the risk of infection is not worth con- 
sidering if operators and assistants wear sterilized gloves. Moreover, 
sponges may be — to the operator with sterilized forceps instead 
of the fingers. e use of woven gloves, aside from the fact that they 
protect the patient from infection, is very advantageous in abdominal 
operations since they give the operator a firm grasp upon the intestine 
and other peritoneal surfaces and thus facilitate a gastric or intestinal 
suture, the tying of ligatures, ete. 

Ether is better than chloroform for general narcosis since it does 
not decrease the blood-pressure 2s does chloroform. ‘The relative ad- 
vantages of local and general anesthesia depend upon a number of cir- 
cumstances, The retention of consciousness during a serious operation 
is a disadvantage for many patients. It is possible to anwsthetize the 
anterior abdominal wall, the parietal peritoneum, and also the abdom- 
inal organs by a local anvesthesia. The parietal peritoneum, as shown 
clinically and by laparotomy experiments, is the most sensitive part of 
the peritoneal cavity. ‘The visceral peritoneum is often wholly insensi- 
tive unless it is inflamed. When inflamed, and particularly in the 
ease of the stomach, it is extremely sensitive. Traction upon perito- 
neal folds, such as the mesentery, mesocolon, or omentum, is extremely 
unpleasant for the patient and produces a strikingly bad effect upon 
the action of the heart, or even a collapse which combined with the 
shock of the operation may prove The abdominal organs them- 
selves are for the most part insensitive. Local anmsthesia does not 
relax the abdominal walls as general anesthesia does. The pneu- 
monia which sometimes follows laparotomy, and which was previously 
attributed to inspiration of mucus, etc., during unconsciousness, may 
also follow a laparotomy in which local anwsthesia is employed. Local 
anaesthesia is far less dangerous than general anesthesia in those cases 
in which it is impossible to empty the stomach—for example, in ileus 
with constant fecal vomiting. Under such circumstances it is prac- 
tically impossible to prevent the vomited material from entering the 
bronchi. Even the introduction of a stomach-tube or elevation of the 
pelvis will not surely prevent this accident. 

Tn accordance with the principles given in the preceding paragraph 
most surgeons employ local anesthesia for laparotomy only in those 
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nerves is of no importance, division of motor nerves is followed by 
paralysis of some muscle-fibres which is usually permanent. The 
effect of this is to favor the development of ventral hernia, as is shown 
by experiments upon animals (Asmy) and also by clinical observation. 

he more closely the incision parallels the course of the neryve-fibres 
the fewer of them will be divided. ‘The nerves under discussion are 
the intercostal, the iliohypogastric, and the ilio-inguinal. The i 
conelusion is that a lateral incision should extend from above down= 
ward and forward, and should be more nearly transverse than ‘itu- 
dinal. Many surgeons attempt to save the nerves by making a blunt 
dissection. Such an attempt is only successful in the case of short 
incisions, for if the dissection is a long one, the neryes are almost 
certain to be torn. 

How to operate so as surely to avoid a subsequent ventral hernia 
is a question which is not yet satisfactorily answered. Methods of 
suturing are discussed elsewhere in this chapter, It is certain that an 
incision in the median line is rarely followed by a hernia if it can be 
firmly sutured and heals aseptically. If an oblique or transverse 
section through the rectus muscle heals satisfactorily, it rarely gives 
trouble afterward. Similar incisions through the oblique abdominal 
muscles are more often followed by hernia, Such may be the result 
even though the muscular fibres are separated longitudinally and 
subsequently sutured, Certainly a muscular fibre if pinched several 
times during an operation, or firmly pressed, will undergo at least par- 
tial atrophy, Some surgeons hope to secure a firm scar by Beas 
incisions through the different layers of the abdominal wall not directly 
under one another, but in different directions, so that they cross one 
another, This is especially true of a lateral incision, in making which 
many sungeons separate the fibres of the oblique muscles and those of 
the transverse muscle. 

An incision is called median or paramedian, and, according to its 

sition with reference to the umbilicus, epigastric, mesogastric, or 
ypogastric, The Lg ae incision is suitable for operations upon 
the stomach, pancreas, left lobe of the liver, and possibly the transverse 
eolon. The hypogastric incision is preferred for operation upon the 
bladder and pelvic organs, and in cases of tuberculous peritonitis. 
A mesogastric incision is suited to all other conditions which require 
an incision in the median line. Sometimes the incision has to extend 
over more than a third of the distance from the sternum to the pubes. 

A right pararectal incision made at the lateral border of the rectus 
is adapted to operation upon the right lobe of the liver and biliary 
passages. A pararectal incision made nearer the symphysis may be 
used for appendici A left intrarectal incision is often made for 
gastrostomy. Tneis made further to the 
the ascending and descending colon and the 

A transverse incision may be made at any le’ Tt is seldom used 
at the present time, perhaps unwisel . WVischer recommends 
transverse incision one inch above the iliac crest for appendicitis, and 
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Péan uses a transverse incision from the outer margin of the rectus to 
the sacrolumbalis for operations upon the kidney, 

The oblique incision parallel to the left costal margin was formerly 
universally employed for gastrostomy and is still used for this purpose. 
Many operators make a similar incision on the right side for operations 
on the liver and biliary passages, or to expose the colic flexure. 

Mikulicz exposes the biliary passages through an oblique incision 
beginning at the costal margin in the mammary line and extendii 
the median line one or two inches above the umbilicus. This incision 
is parallel to the nerves in this region. If more room is needed, it is 
gained by extending the incision downward in the median line. Some 
surgeons make an oblique incision for appendicitis and also for the 
establishment of an artifcial anus in the descending and in the sigmoid 
colon. Curved incisions are not used much at the present time, although 
many surgeons employ angular incisions for special purposes. These are 
described more in detail in connection with diseases of the different organs. 

In repeating a laparotomy it ix usually well to make a new incision 
close beside the old rather than exactly in the old sear, so as to open 
the peritoneal cavity at a point where the visceral and parietal layers 
of peritoneum are not adherent. Mikulicz excises the old scar so as 
to be sure to obtain a firm union of the wound. Such a step is to be 
performed with caution lest adherent organs be wounded. As soon as 
an opening is made into the free abdominal cavity it is easier for the 
surgeon to recognize the relations of the parts. 

An exploratory laparotomy is justifiable whenever it seems probable 
that the patient has an affection which may be best treated by opera- 
tion, although a positive diagnosis cannot be made. It is also justi- 
fiable in cases in which the diagnosis is sufficiently clear, but in which it 
is impossible to say before operation whether or not the patient’s condi- 
tion can be improved by operation. An exploratory laparotomy can 
often be performed under the influence of a local anwsthetic. The 
shorter the incision the less the shock to the patient. In many cases 
Mikulicz makes an incision just large enough to admit one or two 
fingers, and with these he pate the abdominal organs in the same 
manner that examination is made with one or two fingers in the vagina 
or rectum. But even so small an opening of the peritoneal cavity 
is not wholly without risk, and this operation ought never to be per- 
formed until other means of diagnosis have been exhausted. For the 
sake of diagnosis alone it should never be performed, since it may 
reveal conditions which are inoperable—for example, a gangrenous 
tumor, which makes it impossible ever to close the abdomen again, 
Furthermore, one can never be absolutely sure that troublesome adhe- 
sions will not follow an exploratory laparotomy, and even so small an 
incision may give rise to a ventral hernia, Then there is also a risk 
of pneumonia, especially in aged people. In making an exploratory 
incision one naturally selects the place from which the diseased organ 
is most readily accessible, or, if one is in doubt what organ is diseased, 
the incision should be made near the umbilicus. 
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Technic of Incision.—In the ayrphisickes et spa en 
is performed as follows; The fingers ie at 
the abdomen lightly draw the sin to tel inci the 
incision while countertraction is made by the assistant, Tie ease 
is unnecessary in case the skin is already stretched ieee 
or by meteorism. Tt is well to make a small incision at first, especially 
if the extent of the operation is not entirely clear. While Seat 
incision made in the beginning gives the operator a wide view of 
field, a relatively small incision possesses several advant of its own. 
Tt can be more quickly sutured, it favors retention of the intestine 
within the abdomen, it gives rise to less shock, other thi ines being equal, _ 
and it is less likely to be followed by hernia. The of infection, 
which formerly was an important point, has to-day become less so, In 
any case it is easy to extend a small incision should this become neces~ 
sary, If the umbilicns lies in the line of incision, most surgeons pass 
it by on the left side. Mikuliez removes it except in the case of 
girls, He does this becanse it is difficult to disinfect the umbilicus 
thoroughly and its suture takes time. Extirpation of the umbilieus 
usually opens the peritoneal cavity. 

The edges of the incised skin are retracted and the succeeding 
layers of the abdominal wall are divided with the scalpel exactly in 
the median line until the peritoneum is reached. If a tumor or a 
great collection of fluid has stretched the abdominal wall, the edges 
of the wound immediately retract. If the incision is mada exactly in 
the median line, the sheath of the rectus muscle is not opened. It is 
easier to avoid opening the sheath in the upper portion of the abdomen 
than in the lower, since the linea alba is normally 1 or 2 em, (0.4 or 
0.8 inch) broad in the epigastrium, It is still broader at the um- 
bilicus, but rapidly narrows below until it is only 2 mm. (0.1 inch) 
broad and proportionately thicker. The pyramidal muscles may or 
not lie in the line of incision. Sometimes they are wanting, and 
sometimes they cross the median line, If the incision is not a median 
one, muscular fibres which are encountered are pushed aside if their 
direction is parallel to the line of incision or nearly so. In other 
cases they are divided by a clean cut. When this has been done, the 
transversalis fascia is exposed, which covers the whole front and sides 
of the abdomen.. The thin peritoneum lies immediately beneath it 
and is attached to it closely in the region of the umbilicus, but more 
loosely elsewhere. Where the attachment is close, one gains the im- 
pression that the peritoneum is a strong membrane, since what appears 
to be peritoneum is really peritoneum and fascia together. Between 
the two membranes there is a variable amount of fat which in stout 
persons may be so considerable that the membranes are separated by an 
appreciable distance. 

As soon as the peritoneum is exposed, any bloodvessels which have 
been divided should either be ligated or clamped if this has not previ- 
ously been done. Those vessels which are clamped are twisted or 
ligated at the close of operation. The peritoneum at about the 
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Technic of Laparotomy after the Peritoneum is Opened.—The 
coils of intestine which tend to press out of an abdominal incision are 
held back by aseptic compresses, The immediate neighborhood of the 
wound i first examined in order to determine the condition of the 
peritoneum, the presence of ascites, ete. Further action of the sur 
pn muat be determined by circumstances. In general, if the disease 
is Hot apparent, one or more fingers are introduced in order to locate 
it, and these are followed when necessary by the whole hand. It is 
hometiines necessary to examine the whole peritoneal cavity, 

‘The peritoneum should be protected not only from bacterial infec 
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tion, but also from chemical and mechanical injury, hence retractors or 
other instruments that are introduced should be free from sharp edges 
and corners. Every operator has his favorite retractors, so that it is 
unnecessary to describe these instruments in detail ; but no instrument 
ean take the place of the operator's hand, and when this is protected 
with a sterile plove he introduces it freely. If he finds it necessary to 
pass the hand and arm into the abdomen, the glove should be taken 
off, the hand thoroughly washed with a lysol or bichloride solution and 
dried with a sterile towel, The cloth glove tends to catch upon the 
peritoneum and delicacy of touch is somewhat impaired by it. For 
these and other reasons many American surgeons wear rubber gloves 
daring abdominal operations. 

One should avoid loosening the peritoneum from the underlying 
tissue ; and if it is torn accidentally, it should be sutured ; or if this 
is impossible, the gap should be closed with a flap of omentum which 
may or may not be left attached to the rest of the omentum. If the 
peritonenm is separated from the underlying tissue for a considerable 
distance and one is not sure of asepsis, the dead spaces thus caused 
should be tamponed and drained. 

It is well to sponge with gentleness. Most surgeons prefer 
sponges, Any secretion which is found should be thoroughly removed, 
even though it is not infectious. It is claimed that moist sponges are 
less irritating to the peritoneum than dry sponges and do not predis- 
pose to adhesions, This cannot be considered proved as yet. Sea 
sponges are rarely used at the present time. 

Any fluids which are used’ in the peritoneal cavity for irrigation or 
to moisten sponges, ete., must not be of an irritating character. Strong 
antiseptics should not be used at all, or at most for disinfecting the 
hands, for instruments, and for suture materials, A 1 per cent. saline 
solution is the best flaid for general use, On account of the rapid 
absorption from the peritoneum and its numerous pockets in which 
fluid may lodge, antiseptics may bring about serious symptoms of 
poisoning. Even if these symptoms are outlived, they may add to the 
injurious effect of the operation upon the heart and kidneys, Further- 
more, antiseptics injure the peritoneal surface and produce annoying 
adhesions, 

Coils of intestine which are brought outside of the abdomen should 
not be allowed to tonch the skin, but should be quickly wrapped in 
hot moist sterile cloths so that the air may not injure the delicate 
organs. 

Every ruptured bloodvessel within the peritoneal cavity should be 
carefully ligated. Even a small vessel which during operation bleeds 
only slightly may bleed more freely when the general blood-pressure 
rises after operation. Neglect to tie such a bleeding vessel may 
cost the patient’s life. This risk is especially great in jaundiced 
patients. Mikuliez and many other surgeons make use of mass liga- 
tures so as to avoid post-operative hemorrhage and also to shorten 
the time of operation. Thus if omentum or mesentery or broad adhe- 
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Sponges, and, as experience has shown, does not always accomplish its 
object. One can avoid leaving instruments in the peritoneal cavity by 
using only large instruments, This is especially true of artery forceps, 
The second rule worth observing when operating deep in the peritoneal 
cavity is to control hemorrhage thoroughly and remove the clamps 
hefore proceeding further; or, if this is impossible, the clamps used 
should be so long that the handles project from the wound. 

Tf a foreign body is left in the peritoneal cavity, it can affeet 
the patient in a number of ways, co that if unusual symptoms arise 
during convaleseence one should think at once of a possible foreign 
body in the abdomen. This is expecially true of porous articles, such 
as sea sponges or gauze. The local suppuration which takes place 
in their meshes may spread to the rest of the abdomen, or the foreign 
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tage of hernia when the wound suppurates is considerabl; 

higher; but even then hernia is more common after a single row 
sutures than after sutures of the different layers. If one employs a 
buried suture, it is of the greatest importance that asepsis be perfect. 
Some surgeons use as many as six rows of sutures in closing the 
abdominal wall, and the material used and the way in which the 
stitches are inserted give opportunity for great variation, Besides the 
materials mentioned on page 213 for use in the abdominal cavity, 
silver wire and aluminum bronze wire have often been employed, The 
uncertainty of catgut and even chromicized catgut, as a lasting suture- 
material, inclines most surgeons to employ some non-absorbable sub- 
stance, Silk is perhaps the very worst material that can be used, 
because by soaking up fluid it predisposes to suppuration and is then 
almost certain to be thrown out. Silkworm-gut may irritate by pressure 
of its sharp, stiff ends, although this risk is much lessened if the ends 
of the gut be touched with a Paquelin cautery. Still it rarely happens 
that silkworm-gut causes suppuration even when used after operations 
upon the stomach or intestine, and under such conditions the suture is 
probably not absolutely sterile. Silver wire and aluminum bronze wire 
possess a feeble antiseptic power. Such wire occasionally gives the 
patient great pain and has to be removed, It rarely eauses suppura- 
tion. Some surgeons employ a fine wire gauze, but this seems out 
of place except in operations upon hernia when it is impossible to 
bring the edges of fascia firmly together by suture. 

Mikulicz’s method of closing an abdominal wound is as follows: 
All sponges and pads are removed and one or more clean pads are 
introduced in order to protect the peritoneal cavity. As this is ac- 
complished by suture the pads are gradually with- 
drawn. These pads protect the peritoneal organs 
from puncture with the needle. If the peritoneum 
is not tense, it is sutured through a continuous eatgut 
suture. Peritoncum and transversalis fascia should 
be included in the same suture since the serosa alone 

Parreh listened 2000 delicate, For this purpose a curved intestinal 
noodle (three-fourths needle (Fig. 61) is used and is passed with the fingers 
suntural si20), 7 , * 

alone. The edges of the peritoneal cavity should be 
exactly approximated in order to avoid adhesions with the omentum 
and intestine. If the patient is a robust man or for some other reason 
the peritoneum is very tense, a continuous suture is likely to pull out. 
Under such circumstances the peritoneum should be sutured in connec- 
tion with the next layer of the abdominal wall, hown in Fig. 60. 

This suture passes throngh the transversnlis a and all the layers 
of the abdominal wall as far as the subeutancons fatty tissu 
thread is tied in the form of interrupted stite The individual 
stitches are separated from one another by a distance of 1 cm, (0.4 
inch) and are introduced from 1 to 1} em. (0.4 inch) from the 
free edge of the wound. In ease of a median laparotomy they usually 
perforate the recti muscles, especially below the umbilicus. Before 
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forms, the suture-line TO r 
drain the abscess cavity, 

A permanent abdominal bandage 
abdominal wound menor by greiner) 
such a bandage may add to the patient’s comfort. pete: 
acisly cavalo Yates than ale mpnthe iter'e Uparttonig. 

Incomplete Closure of the Abdominal Wound—The abdritoal wound 
should be left wholly or ly open if hemorrhage is not. 
controlled or after doul suture of hollow organs which 
bacteria 5 in case of extensive injury or defect of the peritoneum ; and 
in case great quantities of virulent bacteria have infected the peritoneum 
either before or during the operation. Under such circumstances the 
ie of the abdominal cavity in question should be drained or tamponed. 
‘0 exact rales can be given to govern the necessity of this treatment 
since it depends npon the skill of the operator, the certainty of asepsis, 
and, furthermore, every operator must be governed by his past 
ence in jodging of the resisting power of the peritoneum in any given 
ease. Asa rule those who have had less practice and experience will 
do well to employ tamponade in all cases in which they are in doubt, 
In reference to the four points above mentioned, it may be stated 
that hemorrhage, especially from such vascular organs as the liver, 
spleen, and pancreas, cannot always be controlled by ligature either 
direct or through the tissues, nor by eauterization. 
A suture through the stomach and intestines can usually be relied 
upon if the tissues are in a normal condition, If, however, they are 
inflamed or emaciated, the suture is not always to be trusted. This is 
always the case with a suture of the large intestine. Even the most 
approved method of suture may fail under such circumstances, Suture 
of the gall-bladder and ligation of the cystic duct with extirpation of 
the gall-bladder and suture of the common duct are not always to be 
trusted. Suture of the stump of the appendix, provided the inflamma- 
not too great, rarely subsequent trouble. If portions of 
the peritoneum are jured or are wanting, the wound lacks the pro- 
tection which the normal peritoneum affords, Such wounds were 
formerly dreaded. They give less trouble since surgeons operate 
aseptically, Up to six years ago Mikulicz was accustomed to drain 
such a wound most thoroughly, Since then his aseptic technic is 
so certain that he does not tamponade the peritoneal cavity, feeling 
sure that no harm will follow a moderate oozing of blood or an 
extensive injury of the peritoneum. 

Quanti of virulent bacteria may reach the peritoneum during an 
operation, as, for example, in the opening of an abscess or a hollow 
organ, and they may haye reached the peritoncum before operation in 
ease of perforating wounds. Under such circumstances, as well as in 
the presence of a purulent peritonitis, the peritoneal cavity must never 
be closed. his rule holds good for acute serous effusion which is con- 
sidered to be possibly infectious. Schauta and others have pointed out 
that encapsulated pus which has rej ve time in the abdomen 
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tion of fluid from its surface. As long as a current is kept up 
by these means fluids from the wound, poisons, accumulating pus, 
bacteria, ete., will be carried outward. When the flow stops, such 
materials, and especially bacteria, will work inward. While it is not 
safe to assume the results of a laboratory experiment will be 
obtained in a wound, still a gauze tampon is an excellent drain. It 
is only necessary to afford the fluid which has been soaked up an 
ity to evaporate and to prevent the surface of the drain from 
becoming sealed over by dried secretion. If the gauze drain is eov~ 
ered by some material which is impervious to moisture, its advantages 
are at once lost and it does harm rather than good. Theoretically if 
such a drain is properly placed in a wound, secondary infection is an 
impossibility. As a matter of fact, such a drain becomes filled with 
bacteria from without sooner or later, but by the time this occurs the 
itoneal cavity has protected itself by firm adhesions, Cuapillary 
rainage with gauze fails if the secretion is very thick. Such a secre- 
tion merely blocks the meshes of the gauze. 

8. The gauze tampon facilitates protection of the rest of the abscess 
cavity. Like every foreign body, it stimulates the peritoneum to the 
formation of a plastic exudate which unites one intestinal coil to the 
next, and that to the parietal peritoneum, ete. This makes it possible 
for the operator to isolate any portion of the peritoneal cavity, large 
or small, which is accessible to the gauze tampon. In eight days 
at the longest the cavity which he has tamponed is lined with gran- 
ulations, and those which spring from the peritoneum are in no re- 
spect different from those which spring from the raw surface either 
in appearance or in their power to protect the body against the en- 
trance of bacteria, The adhesions which form about the tampon are 
well marked within 2 few hours, while in twenty-four hours they are 
so firm that it is safe to trust to their perfect closure of the peritoneal 
cavity 

This gauze drainage is employed to isolate suspicions portions of 
the peritoneal cavity, such as an uncertain suture, or a part where the 
peritoneum has been injured or is wholly wanting. If there is per- 
joration of a hollow organ which the operator can not or does not wish 
to suture, it can be walled off with gauze tampons so that the secretion 
will be conducted outward and will not injure the general peritoneal 
cavity. This is true of openings in the gull-bladder, stomach, intes- 
tine, ete. If it is deemed best to close the opening in a hollow organ 
at « later date, the gauze tamponade is employed for two or three days, 
or for even a less time if there is necessity iste. In the latter case 
it is well to fix the opposing peritoneal surfaces with a few sutures. If 
an organ is involved whose movements interfere with the formation of 
adhesions, circularly placed gauze may be kept in position by a few 
catgut stitches, 

Furthermore, suture is employed to isola 
peritoneal cavity or to close over raw 3} 
especially true after abdominal or vaginal laparotomy { 
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that its centre forms a point with the silk thread left within it. Seize 
this point with a pair of dressing-forceps (Fig. 62) and pass it into the — 
peritoneal cavity. In most instances one such piece of gauze is suf- 
ficient ; if not, others may be introduced, When the gauze is in 

it is opened and filled with strips of sterile or iedoform gauze. the 
oar bestaripones is of ramalir Sheps, haga be intro- 
di into all the pockets. If there is constant oozing, styptie gauze 


Fig. 62. 





Introduction of a Mikulicz gauze tampon. 


may be used ; and if a large secretion is anticipated, for example, from 
some open biliary duct, a rubber tube should be placed within the 
gauze handkerchief. If it is feared that respiratory or peristaltic 
movements will displace the gauze handkerchief, it may be stitehed to 
the affected organ with catgut. 

Displacement of the tampon and prolapse of abdominal organs may 
be prevented by catgut sutures between the pon and muscles or 
faseie, This suture should never include the skin. 

The abdominal wound is usually partially closed by suture. The 
space left must be great enough to avoid compression of the tampon. 
A dry dressing of absorbent gauze is laid upon the tampon and held in 
place by a bandage easily pervious to air, This external dressing 
should be changed every day or two. 

Such a tampon may remain in place four or six days if no un- 
favorable symptoms arise. By that time it will either become loose or 
it may be loosened intentionally with the help of a 1 per cent. solution 
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of hydrogen peroxide. It is utterly impossible to remove a whole 
tampon at once without exerting too t traction upon it, and the 
plan followed should be to pull out the looser portions and to complete 
the extraction a day or two later, at which time traction upon the string 
will complete the removal of the tampon. If the foam caused by the 
hydrogen peroxide obscures the field of vision, it may be washed away 
with a sterile saline solution. Such irrigation cleanses the remaining 
portion of the tampon, but even under the most favorable conditions 
the tampon will not remain sterile more than a few days. Therefore 
it is better to irrigate the wound until the water returns perfectly clear, 
If the cavity of the wound is deep and broad, additional pieces of iodo~ 
form gauze should be lightly introduced so that the external wound 
shall not close too soon. Before the external dressing is applied, 20 or 
30 drops of a 10 per cent. solution of carbolic acid in glycerin or pure 
glycerin are sprinkled between the folds of the tampon. 

If symptoms of iodoform-poisoning develop, such as rapidity of 
pulse, restlessness, headache, nausea, and eral weakness, and these 
symptoms cannot be explained in any r way, an iodoform gauze 
tampon ought to be removed at once. This roanites greater caution 
than usual in order not to break up the light adhesions between peri- 
toneal surfaces. On account of the danger of iodoform-poisonin, 
only sterile gauze should be employed if the patient suffers from weal 
trouble or is otherwise in poor condition, or if the tampon is to be a 
very large one. Loosening or removal of a tampon will be required 
if it makes too great a pressure upon any organ. 

When the tampon has been removed, strips of gauze smeared with a 
salve containing 1 part of silver nitrate, 10 parts of balsam of Peru, 
and 100 parts of vaselin are inserted into the wound. If the wound 
is large, it may be sutured secondarily. If this is done, a vent must 
be left for drainage with gauze or a rubber tube, or the wound may be 
filled with ecarbolie glycerin. Excessive granulations springing from 
the edges of the abdominal wall may be curetted away before suture. 
‘The introduction of secondary sutures at the time of operation which 
are left to be tied some days later, is not good practice because the 
presence of the sutures in the wound for several days predisposes the 
secondary suture to suppuration, and by the judicious use of a local 
anesthetic the secondary suture can be introduced with little or no pain. 
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As soon as the operation is completed, the patient is transferred to 
a warm bed, where he is placed upon his back with head and shoulders 
slightly raised. If much blood was lost during operation and symp- 
toms of anemia are present, the foot of the bed should be mised so as 
to depress the head and shoulders of the patient. An air cushion or 
water cushion should be placed under the hips of every patient upon 
whom a laparotomy has been performed, in order to prevent the forma- 
tion of a bedsore. 
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‘The patient must remain in bed at least ten days. Every unneces- 
‘sary movement of the trunk should be avoided for the first few days, 
Tf it is desirable to ch: oe leant position, this should be 
accomplished by turning or lifting him, and not by his own exertions. 
Many surgeons allow a patient to get up in Jess than ten days. This 
practice is as a rule undesirable, although it may be necessary in the 
case of old individuals or those isposed to respiratory 
For example, it may be well to lift the patient from his bed to an 
easy chair two or three days after a gastrostomy or gastro-enterostomy 
has been performed, 

On the day of operation nothing should be given to the patient by 
mouth unless thirst is very great, as it usually is if much blood has 
been lost. Under such circumstances cold water may be given by 
spoonfuls at not too frequent intervals. The rules for diet vary 
according to the nature of the operation, In general one may bee 
with a fluid diet, such as milk, soup, and a little wine, on the second day 
following operation, and to this may be added simple solids one or more 
days afterward according to circumstances. For example, it is useless 
to keep the patient upon a strict diet after an exploratory laparotomy ; 
and, on the other hand, if an extensive operation has been 
he may be injured by too great haste in allowing him a varied diet. 
‘This is particularly trae after operations upon the stomach and intes- 
tine, If fluid cannot be taken by the stomach, thirst may be relieved 
by rectal injection and normal saline solution administered subcuta~ 
neously or into a vein. 

Vomiting as a result of etherization usually ceases in twenty-four 
hours, although in rare cases it may continue for two or more days, 
At first no drugs should be given to control it, but if it continues 
small hypodermic injections of morphine are helpful, while bits of ice 
may be swallowed and an i placed upon the stomach, If yom- 
iting continues longer than forty-eight hours, some cause other than 
the narcosis should be searched for. 

The passage of gas per anum is usually suspended for a day or two 
after a laparotomy. Tt the patient is comfortable, no treatment is 
necessary. If the abdomen begins to distend, a rubber or glass tube 
should be passed into the rectum, and may often be left there with advan- 
tage for several hours at a time. 
emptied at o 
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istalsis in beginning peritonitis and threatened intestinal paralysis is 
quite another matter, 
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Formerly the pees was widespread of administering opium after 
a laparotomy, and especially after operations upon the alimentary canal. 
This practice has few followers at the present time. The advantages 
gained by an absence of peristalsis in the days following operation ure 
more than counterbalanced by the disadvantage of the subsequent 
age of hardened feces. It is possible that the administration of opium 
may favor the formation of adhesions, since adhesions form with diffi- 
eulty about an organ which is in constant motion, such as the liver. 
However, opium, by lessening the peristalsis, must also act to lessen 
the peritoneum’s power of resorption, and under certain circumstances 
it must greatly increase the risk of septic infection. If pain is great, 
morphine is preferable to opium and should always be administered 
subcutaneously, Given in this manner in suitable doses it does no 
harm, and according to many writers it assists the patient in overcom- 
ing septic infection. Whether it does good or harm in the presence of 
an attack of pneumonia is an unsettled question. 

Some patients are unable to pass urine. This may be due to the 
position of the patient, or to the change in intra-abdominal pressure, 
or to a reflex effect upon the bladder of the operation. Some surgeons 
advise a patient to practise urination while lying upon the back for a 
few days previous to operation. If no urine is ine voluntarily for 
twenty-four hours, the bladder should be emptied by a catheter. This 
should be done earlier if the pressure of urine within the bladder 
makes a patient uncomfortable. 

The serious complications which may follow laparotomy are: 1, 
collapse ; 2, secondary hemorrhage ; 3, gastric hemorrhage ; 4, ileus ; 
5, peritonitis ; 6, pneumonia ; 7, thrombosis and embolism, 

1, Collapse occurs after laparotomy much more frequently than it 
does after other operations, It may occur in the form of shock im- 
mediately at the close of operation, so that the patient recovers from 
the antiseptic very slowly, or perhaps not at all, and death may 
result without his regaining consciousness. In other cases the patient 
recovers from the antiseptic, and symptoms of collapse do not manifest 
themselves for some little time thereafter. If in this period between 
recovery and collapse the condition of the patient is thoroughly good, 
the diagnosis of collapse should be made with great caution, since it 
ix apparent that the unfayoruble state is due to either a secondary hem- 
orthage or a rapidly spreading peritonitis. This is a most important 
distinction, since the treatment in the two conditions is widely dif- 
ferent. 

A patient in collapse should be kept absolutely quiet with his head 
low. Cardiae activity may be stimulated by external heat, subeuta- 
neous injections of camphor, ete. If much blood has been lost, one or 
one and a half litres of a 1 per cent. saline solution should be injected 
subcutaneously. ‘The rule should be to inject the fluid slowly until the 
pulse becomes passably good, If the injection is continued beyond this 
point, the increased blood-pressure may discharge a thrombus or improp- 
ly placed ligature and thus inerease the hemorrhage, Collapse may be 
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or three days after a laparotomy: by: 
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continuation of the vomiting, a 
in the character of the vomited pare | 


so that it becomes bilious or even fecal, by the failure of gas to pass 
the anus, by distention of the abdomen, and by the inability of rectal 
injections to stimulate peristalsis. It is noticeable in these cases that 
the general condition of the patient is good, as shown by the tempera~ 
ture and pulse, and that septic symptoms are absent. It is 
to make a differential diagnosis between ileus and peritonitis, and this 
is oftentimes extremely difficult. In fact, the two conditions are not 
infrequently associated or one passes into the other. 
Tleus may result from peritonitis, as already stated. It may also 
exist without peritonitis as a simple intestinal paralysis, or it may be 
due to mechanical causes such as adhesions, or a kink or a twist of a 
loop of the intestine. Intestinal paralysis may be a direct result of 
contusion or other injury received during the operation, or it may be 
due to a circumscribed peritonitis. Tntestinal atony of a mild 
often follows a simple laparotomy and disappears ina few days, Kink- 
ing or twisting of the intestine may be produced by the operator par- 
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ness of the extremities and face develop, the ease is almost hopeless, 

A cold perspiration breaking ont on skin which was previously dry 
and hot isa symptom which closely precedes death, 
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Naturally a rapid pulse may be due to other causes than peritonitis, 
such as an excitable temperament, a previous myocarditis, the effect of 
morphine, iodine, or other drugs. But under these circumstances the 
pulse does not steadily increase in rate and the other symptoms 
mentioned are wanting.” Further symptoms of peritonitis are abdom- 
inal pain and tenderness on pressure, hiecough, and vomiting. But 
these symptoms, like the fever, are less significant than the pulse, and 
in certain cases they are wanting. ‘This is particularly true of patients 
who are much run down, in whom severe or diffuse peritonitis may 
run its course without temperature elevation. 


A Fig. 66. B 


Diagrams to explain Mg. 65, 
A, poaition after operation; B, position after the twist began; a,b, ¢, and d, same as in Fig, @, 


Abdominal tenderness on pressure may be slight, especially if the 
patient has been given morphine. Meteorism is a symptom which is 
always present in the later stages of ileus. It has little significance of 
itself, since it may occur in simple atonic conditions of the intestine ; 
but as it is never wanting in a late stage of peritonitis, its presence or 
absence may serve to decide a differential dingnosis, As a rule it 
increases in conformity with the increase in the pulse-rate. 

‘The skin of the peritonitic patient is dry. The symptoms of gen- 
eral sepsis seen in peritonitis are a dry skin, a coated tongue, a de- 
crease in excretion, and a peculiar alteration in the feeling of the 
patient, which is best described by saying that he feels wretched, As 
soon as the practised surgeon enters the patient’s room he recognizes 
the presence of this symptom by two vertical creases between the 
eyebrows (facies abdominalis). Such a patient cannot clearly de- 
scribe his feelings. His gradually increasing pulse will confirm the 








comfort, the result of general intoxication, 

While the different forms of peritonitis are decoshel iene 
where in this volume, those hag aia are properly mentioned here 
which, developing after operation, have a bearing upon and 
treatment. Thus it is important to know when a sal 
is indicated. The surgeon must distinguish between two forms of peri- 
tonitis which occur under such circumstances, 

‘True diffuse peritonitis may follow operation on account of germs in~ 
troduced from without by reason of faulty technie, or the germs may have 
been derived from some hollow abdominal organ and 
the peritoneal cavity before the operation. Under circumstances it 
is useless to reopen the peritoneal cavity, as the process is so wi 
that it is not possible to attack it successfully. ‘This has been tried 
many times without success. Moreover, such an infection of the 
peritonenm may be recovered from if it is not too extensive. To 
perform a second laparotomy lessens the chances of the patient for 
spontaneous recovery, Such a patient’s strength should be As, 
and restlessness and pain should be controlled with morphine. Good 
results may follow the application of hot moist compresses from 
the thighs to the breasts. French surgeons recommend irrigation of 
the vascular system brought about by repeated large saline injections. 
They do this in the hope of eliminating toxins. The immediate effect 
is often striking, since the scarcely perceptible pulse grows 
the dull eye brightens, and consciousness returns. Unfortunately the 
improvement disappears in a few hours and the results of subsequent 
injections are less and less marked. Sometimes death may be posi 
some hours or even a day by such methods, but in Mikulicz’s experience 
no patient has been cured of a true diffuse peritonitis by these means. 

A peritonitis which starts from faulty ligation or suture of the 
stomach or intestine or other organ which contains bacteria is quite 
different. It begins as a local process and does not spread until later. 
It is comparable to a subacute perforative peritonitis. Under such 
cireumstances prompt opening of the abdominal cavity, exposure, and 
tamponade of the infected area may save a patient who would otherwise 
be lost. 

A distressing hiccough may occur in any form of operative peritonitis, 
and, indeed, may be due to peritoneal irritation without inflammation, 
This symptom is difficult to control. Some remedies which have been 
used with benefit are bits of ice swallowed plain or after dipping them 
in a 1 per cent. solution of cocaine, icc-water by spoonfuls, cold Jemon= 
ade, well-shaken champagne, and various hot drinks such as tea or 
lemonade. The most efficient drug is morphine injected subcutane- 
ously. 

6. Pneumonia, and especially bronchopneumonia, occur more fre~ 
quently after laparotomy than after other operations of equal magnitude, 
There are several causes for this, The patient may inspire mucus, 
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ete., after vomiting, Respiratory motions and expectoration may be 
limited by abdominal pain. There may be small emboli in the lun, 
or the vagus nerves may be irritated or paralyzed. The subject Is 
further study. 

Whatever the cause, a considerable percentage of patients are 
attacked with pneumonia after laparotomy, especially patients beyond 
middle age. It must be admitted, however, that a number of the patients 
whose lungs at autopsy exhibit pneumonie processes have died from 
other causes than pneumonia, and doubtless material from the stomach 
which is found under such circumstances in the bronchial tubes bas 
sometimes entered them during the death struggle and has had nothing 
to do with the death itself. The treatment of pneumonia occurring after 
laparotomy has no peculiarities. One should not fail to control abdom- 
inal pain so that a patient can expectorate with comfort. If the 
patient is old or suffers from emphysema or chronic bronchitis, it is 
well to keep his shoulders somewhat elevated and to turn him upon 
his side from time to time. 

7. Thrombosis of the vessels of the abdominal cavity, especially 
of its pelvie portion, may produce thrombosis of the veins of the lower 
extremities or pulmonary embolism. In doubtful cases the patient 
should be kept in bed for a long time. Thrombosis and embolism of the 
smaller yessels of the mesentery are spoken of under paragraph 4, 





MALFORMATIONS, INJURIES, AND DISEASES 
OF THE STOMACH AND INTESTINE. 


By Puor. J. ¥. MIKULICZ axp Dr. W. KAUSCH. 


CHAPTER XII. 
EXAMINATION OF THE STOMACH AND INTESTINE. 


METHODS OF EXAMINATION OF THE STOMACH AND 
INTESTINE. 


Tene are certain diseases of the stomach and intestine the treat- 
ment of which is sometimes medical, sometimes surgical. If a patient 


who is suffering from one of these affeetions is not seen by a surgeon 
until medicinal treatment has proved useless, the most favorable time 
for surgical treatment will have passed. There are other reasons 
which make it desirable that a surgeon should be consulted early in 
the disease. For example, the exact relation of an ulcer or tumor 
to the surrounding organs may not signify much to the physician, but 
it may be of the greatest importance to the surgeon in view of possible 
operation, On the other hand, it is of great importance that the 
surgeon should be well informed in the differential diagnosis of these 
diseases, and hence the general points in their pathology and symptom- 
atology are here given as well as the principles of their surgical treat- 
ment, 

Inspection—The characteristics of the abdomen which may be 
determined by inspection are configuration ; meteorism ; dilatation of 
veins and other changes in the skin ; local swelling due either to tumor 
or a local meteorism ; movements of the tumor due to respiration, 
peristaltic action of the stomach or of the intestine, etc. 

Slight differences in configuration in the right and left side of the 
abdomen are best recognized if the patient lies in dorsal decubitus and 
the surgeon stands at some little distance from the patient exactly in 
the median line. 

If there is a possible affection of the large intestine, the two lumbar 
regions should be compared while the patient stands or sits or lies 
prone upon his face, Differences in distention in the ascending and 
descending colon may account for differences in appearance of the 
right and left lumbar regions ; and if percussion confirms the testimony 
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meer the existence and seat of some obstruction will be rendered 
ee 

P™ palpation.—While palpation is perhaps the most valuable method 
of examination for the surgeon, it is a difficult method of examination 
and requires much practice. It is usually of little service unless the 
abdominal muscles of the patient are relaxed. The best position to 
accomplish this end is dorsal decubitus with the head slightly raised, 
and in some cases the mouth open and the thighs flexed. While the 
patient breathes deeply the surgeon makes use of the relaxation of the 
muscles occurring during inspiration to carry out his examination. 
This is especially true of the deep inspiration which follows protracted 
erying in children, Palpation may be carried out with a patient 
lying upon his side, or crouching on his knees and elbows, or lying on 
his back with the pelvis AeaRE Under some circumstances it is of 
advantage to ite the patient in a sitting or standin, ure, or lyin; 
in a warm he PThe asmulolig? hand aa be placed Li coo the abdes 
men or the fingers may be slightly flexed. In mapping out the border 
of a tumor the fingers should be flexed still more, so that their tips 
may press against the abdominal wall. Sometimes both hands are 
p side by side, or, if firm pressure is required, one may be placed 
on the other. The upper hand then exercises most of the pressure 
while palpation is made with the lower. In most cases « light pressure 
will reveal more of the intra-abdominal condition than firmer pressure, 
since the latter easily excites muscular contraction. In some cases it 
is of advantage to place one hand in the lumbar region and the other 
on the front of the abdomen. ‘his bimanual examination is spoken 
of in connection with renal tumors. 

Palpation differentiates well-defined tumors from an indefinite re- 
sistance such as is due to intra-abdominal inflammation or local con~ 
traction of the abdominal muscles over a sensitive portion of the 
peritoneum. Such a local contraction occurs often in disease of the 
stomach or intestine and can easily lead to a mistaken diagnosis. Ifa 
tumor is present, palpation should show its size, shape, and possible 
changes in shape (tumors of hollow organs, fecal tumors), relation to 
the surrounding parts, surface, consistence (fluctuation), creaking (ech- 
inococens), density, pulsation (not to be confounded with transmitted 
aortic pulsation), ete. It is most important to determine the 
sible motion communicated to a tumor by respiration, or by 
pation (passive motion), or by distending the stomach and intestine. 
Any region of especial tenderness or contraction or gurgling should 
also be noted. The usual sites of hernia are to be palpated, and if 
there exists a wide umbilical or ventral hernia it may be possible to 
pass the fingers through the ring and so palpate with unusual distinet~ 
ness many of the abdominal organs. 

Ifa patient is thin and has relaxed abdominal walls, the c@eum and 
a portion of the ascending colon, a portion of the descending colon, and 
sigmoid can be readily palpated even though empty. The empty 
verse colon is not so readily felt. When the colon is distended, it is 
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often palpable throughout its whole length with the exception of the 
right and left flexures and the lower portion of the sigmoid flexure. 
If the colon is full of fecal matter, it is so easily felt in places that it 
has often been mistaken for a tumor. Therefore in case of doubtful 
diagnosis the colon should be thoroughly emptied before palpation. — 

Tn case of any affection of the lower portion of the abdomen exami- 
nation should also be made through the rectum and vagina. It is of 
advantage to carry out such an examination bimanually, Diffuse peri- 
tonitis causes the anterior wall of the rectum to arch forward. 

Percussion.—By percussion one may ascertain the presence of 
circumscribed and free peritoneal exudates, and the existence of a 
tympanitic area due to local or general meteorism, or to free gas. Per= 
cussion is also serviceable in mapping out the artificially distended 
stomach and intestine. By percussion upon the pleximeter a single 
distended loop of intestine may sometimes be mapped out. 

If a patient whose stomach is empty stands upright and percussion 
shows that there is no dull area in the situation of the stomach, the 
greater curvature of the organ may often be determined by allowing 
the patient to drink one or two glasses of water. There will then be 
produced a well-marked area of dulness the lower border of which 
will correspond to the rear curvature. ‘This dulness will disappear 
when the patient lies down, This test is not sufliciently reliable to 
serve as a determination of the size and position of the stomach unless 
it is confirmed by other methods of examination. 

Auscultation.—Auscultation is generally of service in determining 
the presence or absence of intestinal gargling. Splashing is usually 
heard in case of dilated and relaxed stomach. It also occurs above a 
stenosis of the intestine, but it may also occur in a normal stomach or 
in a normal intestine, Stenosis of the intestine frequently produces 
characteristic murmurs, 

Artificial Distention.—The stomach may be artificially distended in 
order to show its position, size, and outline. This test is also of service 
in determining the site of tumor of the stomach or some neighboring 
organ, and it may demonstrate possible incontinence of the pyl 

The stomach may be distended with carbon dioxide gas by Id 
the patient first a teaspoonful of sodium bicarbonate and then half a 
teaspoonful of tartaric acid, each dissolved in 50 to 100 c.c. (3 or 4 
ounces) of water. By this means the patient may be spared the un- 
pleasant introduction of a stomach-tube. The method is somewhat 
questionable since it may not distend the stomach sufficiently, while 
in other eases the distention is too great and causes the patient pain. 
Indeed, such distention has been followed by rapture of a stom- 
ach which was contracted and weakened as a result of ulceration, 
‘Therefore a stomach-tube onght always to be at hand so as to relieve 
any possible excess in the distention of the organ, The stomach may 
be distended with air pumped into it after the passage of a stomach- 
tube. The degree of distention is then easily varied by pumping more 
air into the stomach or allowing some to escape. 
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When the stomach is thus distended, its outlines below the ribs are 
plainly seen, and may also be shown by percussion. Sometime: a 

thological outline—for instance, that of an hour-glass stomach—can 
ip recognized, This method of examination may fail either because 
the Stdeninal wall is well developed, or because the pylorus or cardia is 
incontinent, or because the patient is unable to endure sufficient disten- 
tion to make the outline of the stomach clear. The stomach should 
never be distended in the case of recent hemorrhage or injury, and it 
should only be distended with great care through a stomach-tube if 
there is a suspicion of ulceration. 

The intestine may be distended with air or water. The outline of 
the large intestine may thus be shown with more or less distinctness as 
faras the cwcum,. Distention with air is simpler than that with water, 
and if there is a suspicious area which is dull on percussion, distention 
with air makes the intestine tympanitic and is therefore a greater hel 
in diagnosis. Air more than water brings out inurmur due to stenosis 
of the intestine. But distention with water has also certain advantages. 
The intracolonic pressure which is thereby produced is equal in all 
directions and is absolutely under the control of the operator, who can 
raise or lower the vessel from which the water flows, and if necessary 
can allow water to escape from the intestine. When air has been 
injected into the intestine, it does not exert everywhere an equal press- 
ure and the pressure is less under the control of the operator. Water 
possesses another advantage over air in that its repeated injection 
breaks up fecal masses and thus permits the fluid to reach higher up in 
the intestine. Not infrequently it will pass the ileocsecal valve. 

Intestine distended with air gives a tympanitic note on percussion, 
while that which is distended with water gives a dull note. Under 
certain circumstances one may be preferable to the other. If water is 
used, the quantity which can be injected is ea measured and the 
capacity of the intestine thereby indicated. This is not true if air is 
used for distention. The ampulla of the rectum holds about 0.5 litre 
of water (1 pint) if fully distended, As a matter of fact, contraction 
of its muscles will force the water either upward or downward before 
this quantity is injected. The rectum and sigmoid colon together hold 
s (1.5 quarts), and the whole large intestine up to the 
about 3 litres (3 quarts) or even more, If this 
, it is fair to assume that any suspected ob- 
struction is situated higher up. This is at best an act te: 
the abdominal walls are for any reason contracted, water is 
with difficulty, Furthermore, the first portion of water whi 
injected may stimulate the muscular coat of the intestine to active 
contraction so that further injection is interfered with. 

On account of its simplicity the injection of water 
method of distending the large intestine. In especial cases water 
should have the preference on account of safety if there is risk of 
perforation. Tt should also be used if the large intestine contains 
much fecal matter or if stenosis exists, 
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A short soft rubber tube is well lubricated and inserted into the 
rectum while the patient lies upon his back. ‘here is a mistaken 
notion that if the tube can be inserted high up in the intestine, a 
greater quantity of water can be injected. The use of a long rubber 
tube has nothing to recommend it, for a soft tube may bend upon itself 
and close its own lumen, while a long stiff tube exposes the patient to 
the risk of perforation, 

If water is employed for distention of the intestine, the pressure 
at which it is injected should be slight—about 20 to 50 em. (8 to 20 
inches) of water are sufficient. In rare cases 80 cm. (32 inches) may 
be employed. Such a pressure should only be used for a short time. 
For diagnostic purposes one will seldom need more than 3 litres (3 
quarts) of water. This method of examination is unsuccessful if the 
sphincter is incontinent or very weak, as may be the case in aged 
individuals. 

Injection of water for therapeutic purposes (colonic irrigation) is 
similarly carried out. This simple measure has many times sufficed to 
save the life of a patient, and before performing an operation for ob- 
struction it is well for the surgeon personally to supervise its employ- 
ment. One may overcome an attack of ileus in this manner after all 
other attempts have failed. When water is employed for therapeutic 
purposes even more than when it is employed for diagnostic purposes, 
it should be injected at a low pressure. It will often require from 
thirty minutes to an hour to irrigate the large intestine properly. More 
than 3 litres (3 quarts) may be injected, and the procedure will have 
to be many times repeated, If the intestine is atonic, the injection of 
water may be preceded by an injection of two or three spoonfuls of 
castor oil, which, driven up by the subsequent injection of water, ma 
act upon the upper portion of the intestine and bring about the wish 
for result. Sometimes a firmly contracted sphincter ani is found an 
obstacle to the complete emptying of the intestine. Under such cir- 
cumstances two fingers should be introduced and separated so that the 
fluid may escape between them, 

Examination with the Stomach-tube.—The stomach may be ex- 
amined with a soft rubber tube measuring 14 mm. (0.6 inch) or leas 
in diameter. Information thus obtained may be classified ax follows 
1. The presence of stenosis of the cardia, a diagnosis which ought to 
be confirmed by the introduction of olive-tipped or other sulid bougies, 
2. The motility of the stomach. 3, The character of the gastric con- 
tents which can be removed through the tube for analysis, 4. The 
size of the stomach, and especially the situation of the greater curva~ 
ture as shown by palpation of the end of the tube, or by the #-ray 
after the lower portion of the tube has been filled with shot. The 
use of the tube is counterindicated by recent gastric hemorrhage and a 
feeble condition of the patient from whatever cause. 

The introduction of the stomach-tube if properly performed is not 
so dangerous a procedure as many suppose. Thus it may be employed 
with perfect safety in the presence of'a fresh ulcer, or in the first days after 
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major operations upon the stomach. Indeed, in many cases of gastric 
hemorrhage it seems wise to introduce the tube in order to evacuate 
the blood and allow the stomach to contract. Certainly suspicion 
of an ulcer or of carcinoma cannot be considered a counterindication 
to the use of the tube. When the tube is in place, gastrie contents 
may be obtained by pressure or Lots 3 It is usually unneces— 
sary to aspirate by means of the Wi le or a suction ball. Press- 
ure may be dangerous if there is risk of hemorrhage from the stomach 
or other organ (lungs, brain). The quanti of fluid remaining in 
the stomach after it has been emptied by siphonage may be deter- 
mined, according to Mathieu and Rémond, as follows: A certain quan~ 
tity of water—for example, 100 ¢.c.—is introduced and immediately 
mixed with the residual fluid in the stomach by shifting the position of 
the patient forward and backward and from side to side. The fluid 
is then siphoned off and its acidity (a,) is compared with the acidity of 
the gastric fluid (a) before dilution. The quantity of residual fluid 


in the stomach is 2 = 2, Ty every case in which simple si- 


a—a 
fails water should be injected and drawn off several times 
until the stomach is proved to be empty. The motor power of the 
stomach may be estimated by comparing the quantity of fluid in the 
stomach with that contained in a normal stomach under similar con- 
ditions. 

Analysis of the gastrie contents shows their appearance, odor, miero- 
pecvical characteristics, acidity, digestive power, etc. The details of 
such analysis are given in text-books upon gastrie diseases. 

‘The secretion of the intestine may also be examined macroscopically 
and microscopically, and under certain conditions chemically. 

nee of pus, blood, mucus, and fragments of tumor, evidences of 
Relay sigesson or stenosis, biliary calculi, or other foreign bodies, 
are some of the results to be thus determined. 

Other Methods of Examination.—In 1881 Mikulicz inspected 
the gastric mucous membrane with a gastroscope, an instrument similar 
to the eystoseope. Since that time this instrament has been improved 
by others, but it has not come into general use for two reasons: con- 
siderable special skill is required for its use, and a patient with suspected 
carcinoma in the early stages often feels so well that he will not consent 
to such a severe method of examination, while in the later stages the 
symptoms produced by carcinoma near the pylorus are sufficiently well 
marked to make the use of the gastroseope superfluous, 

The cep hagrorne makes it possible accurately to dingnosticate 
carcinoma of the cardia at a time when a certain diagnosis cannot 
otherwise be made. Furthermore, a portion of the tumor may be 
removed through the instrument and submitted to microscopical ex- 
amination. This method of procedure is regularly carried out in the 
Breslau elinic. 

Illumination of the stomach by means of an electrie light passed 
within it, and examination of the stomach by means of the z-ray are 
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methods which as yet have little value in connection with the early 
diagnosis of diseases of the stomach and intestine. The «x-ray is a 
great help in the recognition of many foreign bodies in the stomach 
and intestine. 
y consists in direct inspection of the rectum by means of 

suitable specula. 

Exploratory panei and exploratory incision as a means of diag~ 
nosis of the condition of the stomach and intestine will be described 
elsewhere. 


THE LOCAL SYMPTOMS OF ABDOMINAL TUMORS. 


The difficulty which one often experiences in determining the origin 

and character of an abdominal tumor makes it desirable to coi 
such tumors as grouped in the various regions in which they are 
found. For the purpose of differential diagnosis all kinds of tumors 
will be thus considered, and not merely tumors of the stomach and 
intestine. 

Abdominal tumors may produce general symptoms, symptoms of 
disturbed function, and local symptoms. 

General Symptoms.—General symptoms are due to the effect which 
the tumor has upon the general system. Such effects are not necessarily 
different from those produced by tumors in other parts of the body. 
Fever usually indicates an inflammatory process which in the abdomen 
may closely simulate a tumor, and, indeed, a tumor may produce fever 
either because of resorption of products of degeneration going on within 
the tumor or for some unknown reason. For example, malignant lym- 
phoma, icterns, or the presence of biliary pigments in the urine indicates 
that the trouble is situated in the liver or biliary passages, or their neigh- 
borhood, Glycosuria suggests disease of the pancreas ; lenk:emia, disease 
of the spleen. Emaciation with decrease of fluid in the tissues of the 
body suggests a tumor of the pylorus or duodenum producing stenosis. 
In general, tumors of the intestinal canal affect nutrition more rapidly 
than tumors elsewhere. The presence of indican in the urine suggests 
a tumor of the lower portion of the small intestine, while a tumor of 
the kiduey may give rise to albumin or blood in the urine, This brief’ 
statement is sufficient to show how important it is to examine thoroughly 
the whole body whenever a diagnosis of abdominal tumor is made, 

Symptoms of Disturbed Punction.—Symptoms of disturbed function 
may be closely related to the general symptoms—for example, icterus ; 
or they may be confined to the particular organ affected. Sometimes 
a special examination is necessary to prove that disturbances of function 

tumor with stagnation of the 

juice, Peristaltie action of the 
intestine may be abnormal. There may be constipation or diarrhawa in 
case of intestinal tumor with stenosis. The urine may be altered in 
character or micturition disturbed in case of tumors of the kidney or 
bladder. Disease of the pancreas may interfere with the digestion of 
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' 
fat. Interference with the portal circulation or disease of the peritoneum 
may produce ascites or edema, Tumors of the uterus may give rise 
to irregular hemorrhage, etc. It is unnecessary to take up these vari- 
ous symptoms in detail since they are considered in connection with 
the diseases of the different organs. In some cases disease of an organ 
exists without producing any disturbance of function of that organ. 

Local Symptoms.—The local symptoms which are shown by palpa- 
tion, ssion, auscultation, and the various methods of inspection of 
the bladder, asophagus, ete., by means of instruments, and also by 
means of the z-ray, give the su a fair knowledge of the changes 
which have taken place in the affected . The existence of pain 
either spontaneous or due to pressure is a alanis symptom. Most Meal 
sym) s may exist without the presence of a palpable tumor, and, 
fded, may not be due toa tumor at all, This fact ete differential 
diagnosis much more difficult. In the case of superficially placed 
tumors of considerable size the results of inspection and zy 
ee a greater value. Ifa tumor is large, and especially if it 

isplaces the diaphragm upward, it may be clearly shown by the z-ray, 
but in general the most valuable method of abdominal examination is 
palpation. 

‘The term tumor as used in abdominal surgery signifies a palpable 
structure situated in any portion of the abdomen which does not conform 
in shape and consistence to an organ normally situated in that location. 
Thus, a wandering kidney may properly be spoken of as a tumor until 
one is absolutely certain of its true nature. Other surgeons extend 
the term tumor to embrace the products of acute inflammation. The 
difficulties of abdominal palpation are sufficient excuse for this, Thus 
an acute inflammation about the appendix or stomach may give the 
impression of a diffuse tumor; while an abscess of the liver may easily 
be confounded with a tumor of the liver. Such an inflammatory 
swelling is therefore spoken of as an inflammatory tumor. It is even 
difficult at times to differentiate hetween swelling due to marked 
inflammation and a new growth, For example, tuberculosis of the 
ileoeweal region may so closely resemble cancer of the ewcum that a 
diagnosis cannot be made with certainty even after the abdomen is 
opened. The same may be true of ulcer of the stomach, which may 
give rise to a swelling not to be distinguished from sarcoma until the 
tissue has been examined microscopically. Further illustrations are 
distention of the gall-bladder, retention-cyst of the pancreas, hydro- 
nephrosis, intussusception, and the so-called fecal tumor. Even a 
pregnant uterus has frequently been mistaken for a tumor, and has 
more than once led to laparotomy. 

The presence or absence of fever is sometimes of no aid in distin- 
guishing a chronic inflammatory swelling from a true new growth. 
Some of these inflammatory processes are not accompanied with fever, 
and sometimes, as stated above, new growths of the abdomen may be 
accompanied with fever, or they may become infected, or may ulcerate 
and thus produce fever secondarily. 
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tom ofa fecal tumor is its disappearance after the repeated administra~ 
tion of laxatives. 

Pereussion of a small tumor gives no certain result, If a tumor is 
large and lies in contact with the anterior abdominal wall, pees 
may show the existence of an area of dulness which may be merely 
relative if the tumor is growing from the stomach or intestine, and 
absolute if the tumor grows from some solid organ, Percussion is 
chiefly valuable as confirming the results of palpation, and as a means 
of examination when palpation is unsatisfactory on account of pain, 
muscular contraction, ete. There are rare instances of tumors and 
abscesses which contain gas (see page baad Of more importance clini~ 
cally is the distention of certain intestinal coils as a result of stenosis, 
ete. In this manner a tumor having a fairly definite outline and giving 
a high tympanitic note may be produced. 

The movements which may be communicated to a tumor are due in 
part to the mobility of the organ from which it develops as well as to 
the character of the attachment between the tumor and such organ. A. 
tumor which is situated within an organ and attached to it by a broad 
base has no mobility excepting the mobility of the organ itself, 
although this mobility may have been increased or diminished by 
the presence of a tumor, Feeal tumors have ary z Heed 
independent of the 1 from which they spring. mobility may 
Pagar altered sat! limited by cdbbeiene beerear the tumor and 
other abdominal organs. These varions movements may be divided 
into three classes : respiratory movements ; movements due to disten- 
tion of the hollow organs—stomach, intestine, bladder, ete. ; and pas- 
sive movements produced by the hands of the surgeon or by changes 
in posture, 

Resriratory Movemests.—As the ribs are lifted outward and 
upward during inspiration the anterior abdominal wall, and especially 
the upper portion of it, follows them. The descent of the diaphragm 
during inspiration crowds downward the abdominal organs. These 
two movements are in opposite directions, In thoracic breathing 
the effects of the former motion are more prominent, while in abdom- 
inal breathing the effects of the latter motion are more prominent, In 
inspiration these motions are naturally reversed, 

Tumors of the abdominal wall and tumors which are adherent to 
the abdominal wall are so plainly affected by respiration that their 
movements ean often be followed by the eye. Furthermore, tumors 
which are attached to the skin or the various subcutaneous tissues 
superficial to the transversalis fascin become more prominent when the 
abdominal muscles are contracted, while tumors of the tranaversalis fascia 
or parietal peritonenm become less prominent, All tamors of the 
abdominal wall in whatever layer they may be situated become fixed hy 
muscular contraction, Such contraction is best effected by directing 
the patient, when lying on his back, to raise his head from the table. 

Whether an abdominal tumor is affected by respiration will depend 
upon its distance from the diaphragm, upon its position, and upon its 











with respiration, but this can be observed only in slender 
flabby abdominal walls. If such a person is ; 
the lower pole of the kidney may be felt to sink during 
and to rise during expiration. If this motion can be plainly 1 
largement of the kidney may be suspected. The pancreas and retro= 
peritoneal tumors do not move with respiration, Organs and tumors 
of the mesogastrium and hypogastrium are unaffected by respiration 


unless they extend into these regions from above. 

Vauve or Disrention or THE Stomach aND INTESTINE FOR 
Diaerosric Purposes.—The stomach and intestine are in 
certain definite directions if they are distended ; and their dis 
displaces to a certain degree the surrounding organs. It may be stated 
asa general rule that a tumor of a neighboring organ aswell asa 
neighboring organ which, though normal, is displaced, is back 
to its proper position by the distention of au adjacent hollow ren 
If the tumor is very large or if it is adherent, the motion due to 
tention of the stomach or intestine will be slight or altogether wanting, 
Tf there is a tumor of the organ which is distended, the motion com- 
municated to it will differ according to the seat of the tumor, 

Tumors of the anterior wall of the stomach are made prominent by 
distention of this organ, while those of the posterior wall are obsew 
Sometimes a tumor is increased in size by the distention. Sometimes 
its margin is made indefinite, even though it is a tumor of the anterior 
wall. This is especially true of superficial tumors, which are more 
plainly felt when the stomach is contracted, A tumor of the stomach 
which feels like a single mass may separate into several portions 
when the stomach is distended. Tumors of the pyloras and its vi- 
cinity are displaced usually to the right and downward. If situated 
higher up in the lesser curvature, they are displaced to the right side ; 
and if situated near the cardia, they disappear alt ~~ is 
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partly due to the rotation of the stomach, which brings the greater 
curvature forwand. 

When the intestine is dilated, all tumors of the stomach are dis- 
placed upward and are usually sharply differentiated from the distended 
transverse colon, This intestinal distention enables one to differentiate 
therefore between a tumor of the pylorus or greater curvature and one 
of the transverse colon, 

The origin of a tumor of the large intestine is often plainly shown 
when the intestine is distended. Such a tumor cannot be differentiated 
from the intestine longitudinally, and in some cases the intestine will 
dilate only up to the tumor. A tumor of the transverse colon is often 
displaced downward by distention owing to the fact that the intestine 
is elongated. A tumor of the transverse colon is naturally displaced 
downward by distention of the stomach. 

A tumor of the omentum is displaced downward by distention of 
the stomach as well as by distention of the intestine. Distention of 
the intestine usually brings the tumor nearer the abdominal wall. ~ 

Tumors of the small intestine are displaced downward by distention 
of the stomach if they are influenced at all thereby. They are sur- 
rounded by the large intestine, and when this is distended they may be 
crowded downward, 

Tumors of the liver, including those of the gall-bladder, are dis- 


placed upward and to the right by distention of the stomach. They 
are also pressed more plainly against the anterior abdominal wall. 
Distention of the large intestine jis them upward and at the same 


time makes the lower portion of the liver somewhat more plain, 

Tumors of the spleen and wandering spleen are displaced to the 
left and somewhat downward by distention of the stomach, while they 
are displaced to the left and upward by distention of the large intestine, 
Palpation of the spleen ix thereby facilitated. Distention of the 
stomach is most important in those eases in which dulne=s due to a 
normal or enlarged right lobe of the liver extends into the left hypo- 
chondrium, so that it is difficult to say whether this is due to liver or 
spleen. The distended stomach, by pressing between these organs, 
will separate the dulness caused by them. 

‘Tumors of the kidney and wandering kidney are pressed backward 
by distention of the stomach, and are therefore obscured. If the 
tumor is small, the sume result follows distention of the intestine; if 
the tumor is larger, distention of the intestine may make it more easily 
palpable bimanually, while the distended colon crosses over the kidney, 
whether right or lett, in a characteristic manner. 

A tumor of the pancreas as it grows usually presses between the 
stomach and transverse colon; therefore when either of these organs 
is distended the pancreatic tumor will be more or less covered, Some- 
times the pancreatic tumor appears above the lesser curvature of the 
stomach or below the transverse colon, In rare cases it remains 
behind the stomach, lifting this organ forward as it grows. If the 
Pancreatic tumor grows retroperitoneally toward the right or left 
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resented by the fixation of the ewcum. A tumor of the descending 
or sigmoid colon may be moved through the corresponding area of the 
left side of the abdomen, but as the sigmoid mesocolon varies greatly 
in length, the mobility of a tumor of the sigmoid also varies. Some- 
times a tumor of the transverse colon is freely movable, but in most 
cases there is a limit to its motion downward as well as toward either side. 
A tumor of the omentum is more movable the farther it is situated 
from the colon. The free mobility of the small intestine and mesen- 
tery has been mentioned. An enlarged gall-bladder partakes of the 
respiratory movement of the liver, but is otherwise not movable with 
the organ, rather in the opposite direction. The area of mobility may 
be an oval or a circle, or it may be confined to a line or a shallow arch 
in the frontal plane, 

A wandering spleen is movable on the left side, and perhaps beyond 
the median line. If its degree of mobility is slight, it may be con- 
founded with a wandering kidney. It can usually be recognized by 
its charaeteristic shape and its relation to the distended colon. It lies 
in front of the colon, while the kidney lies hehind it. 

The degree of mobility of a wandering kidney varies. Pagen- 
stecher mentions three grades. A kidney of the first grade of mol 
is palpable below the costal margin and can be reared upward. 


kidney of the second grade moves about a ac of attachment, towand 


which the hilus is always directed. A y of the third grade of 
mobility can be displaced to the opposite side of the vertebral column, 
A tumor of the kidney usually displaces the organ downward, and if 
adhesions do not prevent it, may be pushed upward. Tn rare instances 
a tumor of the kidney possesses a greater degree of mobility. 

The area of mobility of an ovarian tumor is often limited above by 
ashallow arch whose centre is situated in the true pelvis, Tumors 
which spring from the female pelvic organs when pressed upward by 
the hand upon the abdomen nsually exert a distinct pull upon the cervix 
uteri which can be recognized by a finger in the vagina, This sign is 
wanting if the tumor has a Jong, slender pedicle, 

A tumor of the abdominal wall can be moved about if the abdominal 
wall is relaxed. When its muscles are contracted, the tumor becomes 
fixed. 

A tumor moves with changes in position of the body, usually sinking 
toward the lowest portion of the abdomen, Such movement is always 
less than the maximum passive motion. A foreign body in the stom- 
ach may be displaced from one portion to another of the organ by 
changes in the position of the patient. A wandering kidney often 
becomes more prominent when the patient lies upon the side or stands 
or kneels. A tumor of the trae pelvis may fall forward and upward 
if the patient rests upon the knees and elbows or if the pelvis is ele- 
vated. ‘These positions of the patient. may also displace a vesical eal- 
culus from some hidden position to the vertex of the blidder, making 
it palpable externally or accessible to the sound. 

‘The results of palpation of tumors of the abdomen, and especially 
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of the tests of their mobility, often depend upon the relaxation of the 
abdominal wall, and also upon the proximity of the tumor to the 
abdominal wall. It is therefore of advantage, as previously men- 
tioned, to examine patients in different positions; such as the half- 
reclining position, with knees flexed and supported, or the knee 
chest position, or with the pelvis elevated. The position of the 
patient should be such as to bring the organ in question as much as 
possible out of the hidden situation. In examining the lumbar region 
for suggested tumor of the kidney a patient should lie upon the sound 
side, while a sand-bag or firm cushion is placed bencath the unaffected 
loin. In this manner the ribs and ilium of the affected side are sepa- 
rated and the parts are rendered more accessible for examination. 
Examination of the epigastric and mesogastric regions is facilitated 
by a cushion placed beneath the lumbar vertebra while the patient lies 
in dorsal decubitus. 

Relaxation of the abdominal muscles is facilitated if the patient 
breathes not too strongly with his mouth open. The surgeon should 
also distract the attention of the patient by conversation. Some sur- 
geons anesthetize a patient in order to relax the abdominal muscles, 
but Mikuliez has not done so for many years. There may be in- 
stances in gynecological practice in which the anesthetic is desirable 
in order to spare the patient the pain and discomfort of an exam- 
ination. In difficult cases an examination should be made while the 
patient is in a warm bath, since the abdominal muscles are greatly 
relaxed thereby. 

The results of examination of abdominal tumors are much more 
striking if they are arranged in tabular form, or marked upon a dia- 
gram in different colors, The examination should show : 

1. The condition of rest, the area in which pain is felt, the results 
of palpation, inspection, percussion, and the position of normal organs 
as well as that of the tumor, 

2. Respiratory motions. 

3. The limits of the greatest passive mobility of the tumor. 

4. The results of distention of the stomach and intestine. 





CHAPTER XIII. 
MALFORMATIONS OF THE STOMACH AND INTESTINE. 


CONGENITAL ANOMALIES OF THE STOMACH. 


Tue only malformation of the stomach which possesses surgical 
interest is pyloric stenosis. This may be slight or severe. Some- 
times the stenosis is a true contraction of the orifice, and sometimes it 
is due to hypertrophy of the circular muscles. This hypertrophy may 
be so extreme that the wall of the pylorus measures 1 em. (0.4 inch) in 
thickness, and the pylorus is palpable as a small tumor. This condition 
is quite different from complete atresia of the pylorus. 

Neurath collected reports of 35 cases of congenital pyloric stenosis 
in which autopsy was performed. The symptoms appear either soon 
after birth or during the first year of life. They are similar to the 
symptoms produced by pyloric stenosis in later life except that the 
stomach does not have time to reach a high degree of dilatation before 
the child dies, There is intense vomiting of material which is free 
from bile, whereas ordinary infantile vomiting if severe is bilions, 
Sometimes peristaltic action of the stomach is visible, and sometimes 
a pyloric tamor may be felt. Under such circumstances the diagnosis 
is easily made. The passage of a stomach-tube will- show that the 
motor function of the stomach is disturbed. There will be no hyper- 
acidity as long as the child takes nothing but milk. 

It is not possible to determine whether mechanical stenosis or mus- 
colar spasm exists. In the latter case internal treatment may be 
continued, but not too long, since so young a child sinks rapidly if the 
vomiting continues. The results of recent operations for this trouble 
are encouraging. Trautenroth collected reports of 12 cases treated by 
operation (1 pyloroplasty, 2 pyloric divulsions, and 9 gastro-enter- 
ostomies), Seven children survived operation, 

There is another form of pyloric stenosis in which the symptoms 
are not manifest until some years after birth, Such stenosis may be a 
simple narrowing of the lumen of the bowel, or it may be of a hyper- 
trophie character. In the present state of our knowledge it is impos- 
sible to say whether such stenosis is congenital or acquired. 

There is also a congenital stenosis of the stomach itself (hour-glass 
stomach) ; or a transverse partition of the stomach may exist. 


MECKEL'S DIVERTICULUM. 


The commonest congenital anomaly of the intestine is known as 
Meckel’s diverticulam. Tt is deseribed as a form of incomplete oblit- 
eration of the vitello-intestinal duct. (Page 139.) Meckel’s divertic- 
ulum is found in about 2 per cent. of subjects, according to English 

2 
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anatomists, It ix a blind appendage of the lower portion of the 
It is attached in adults from 50 to 60 em. (20 to 24 inches) : 
ileocweal valve, although the point of attachment varies ) 
130 em. (12 to 52 inches). It is usually opposite the mesentery. 
tip may be free or united to the umbilicus by a solid cord. It 
much in length and diameter, and in shape may be cylindrical, e« 
or club-shaped. At the point where it joins the small intestine 
is usually a valve. E 

‘1G. 67. 


Obstroction and perforation of the intestine by a twist ofa, Meckel's iver ai 7 
Insertion Into the Intestine ; f, gangrenous wall of intestine : g, perforation through which » 
probe is passed. (Iilgenreisior.) 


Under certain circumstances Meckel’s diverticulum becomes of 
clinical importance; 1. It may enter a hernial sac. If it becomes 
strangulated, it will give rise to the usual symptoms of strangulated 
hernia, 2. It may produce ileus by acting as a band to obstruct a 

of intestine. foreign body may lodge in it. 4. It may be 

E imilar to inflammation of the 


ld be removed in the same manner as the appendix ver- 

found accidentally during operation and its eondi- 

h as to suggest future trouble, it should not be disturbed. 

mov: i diverticulum is a simple operation, It lumen is 

closed at the base by a purse-string suture. (Seo page 401.) Only in 

rare cases in which the lumen is large is it necessary to close the gap 
in the intestinal wall by a double row of transverse stitches, 
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CONGENITAL STENOSIS AND DISPLACEMENT OF THE INTESTINE. 


Any portion of the intestine may be congenitally absent or its lamen 
may be wanting. This is especially true of the anus and rectum. 
Girtner, who in 1883 collected reports of 65 cases, exclusive of rectal 
affections, found that the most common seat of atresia is in the neigh- 
horhood of the attachment of the vitello-intestinal duct. (Fig. 68.) 











‘Congenital ocelusion of 15 em. (6 inches) of tleum. (Martens.) 


Atresia of the duodenum is somewhat less frequent, The seat of the 
trouble in the duodenum is usually above the papilla of Vater, If 
the papilla itself is involved, the biliary and pancreatic ducts may be 
distended so as to form large cysts. 

‘The large intestine is seldom the seat of congenital stenosis, Some- 
times the sigmoid flexure is found bent at such a sharp angle as to 
interfere with the passage of feces. This produces secondary hyper- 
trophy and dilatation, Stenosis in different portions of the intestine 
may coexist. 

‘The symptoms due to congenital intestinal stenosis are similar to 
those of acquired stenosis in the same portion of the intestine. (See 
page 295.) If the lumen is nearly or completely occluded, surgical 
treatment alone can be of benefit. The operation may be either a 
plastic one or an anastomosis, or the establishment of a fecal fistula. 
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As far as known, all the patients: 
suffering from obstruction due to a 





themselves do not produce serious 8, but they may 
Pere ead relay ty ‘They may also the operator into | 
diagnosis. 


Complete situs inversus is a well-recognized anomaly, There are 
also parti degrees of the same malformation. Thus the small intes- 
tine may be situated on the left side and the large intestine on the 
right, or this relation may be reversed ; or the large intestine may be 
situated behind the small intestine so that the transverse colon lies 
between the duodenum and the vertebral column. 
‘The cecum may be abnormally long and variously misplaced. 
Under such circumstances the a) ix is also misplaced. The 
transverse colon may be elongated so as to form a V, and it may 
even have more than one loop. The same is true to a still hi; 
degree of the sigmoid colon, Such conditions predispose to volvulus, 
The ascending colon may be wanting, so that the ewcum joins the 
hepatic flexure ; or the cecum may be wanting and its site be marked 
by a rndimentary appendix. Other portions of the large intestine 
may also be absent. 

An abnormal length of the whole intestine is sometimes attributed 
to u coarse vegetable diet during the period of most rapid growth. 

‘The mesentery of the upper portion of the jejunum may be want- 
ing, so that this small intestine is as closely attached to the i 
abdominal wall as is the duodenum, The lower portion of the ileum 
may present the same condition. The ascending or descending colon 
may have so complete a mesocolon as to resemble the small intestine. 
The muscular bands of the colon may be continued in the wall of the 
ileum. Portions of the intestine may be double and variously con~ 
nected with one another. 









ACQUIRED INTESTINAL DIVERTICULA. 


There are intestinal diverticula which are said to be acquired, 
although their origin is somewhat in doubt, They may occur singly 
or in small number, or they may occur in large number—four hundred 
or more. They may be of any size up to that of an apple. These 
diverticula if small possess no surgical interest. They may be either 
true—that is, involving all layers of the intestinal wall; or false, in 
which case the muscular layer is not involved, but the mucous membrane 
projects through an opening in it like a hernial sac. Congenital diver- 
ticula are of the true type, while those which are acquired are for the 
most part false, Acquired diverticula may be due to ulceration, foreign 
bodies, constipation, or external traction the result of adhesions or 
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tumors. A diverticulum is prone to form in some portion of the intes- 
tinal wall which is weak on account of the presence of a vein or other 
vessel, or the biliary or pancreatic ducts. 

Small diverticula usually give rise to no symptoms, They may, 
however, lead to chronic inflammation of the submucosa and subserosa, 
and may even sct up adhesions between the intestine and surrounding 
parts. Such a condition is easily mistaken for a tumor. Larger diver- 
ticula may compress some portion of the intestine or interfere with the 
function of other abdominal organs. Fecal concretions may fourm in 
them, and they may also give rise to ulceration and adhesions or per- 
foration into the peritoneal cavity. 








CHAPTER XIY. 
INJURIES OF THE STOMACH AND INTESTINE. 


Ixsuntes of the stomach and intestine have so much in common 
that it is better to consider them together. Indeed it is frequently 
impossible to make a differential diagnosis between the two. And the 
important point to determine is not which portion of the ali 
tract has been injured, but does or does not an injury of the alimentary 
tract exist. Subcutaneous injury of the stomach or intestine is usually 
the result of some force acting directly upon the abdomen, though in 
rare instances it may be produced by a violent jarring of the whole 
body. Some of the commoner injuries are a kick from a horse, the 

of a wagon-wheel over the abdomen, a blow from a fist or 
with a ball, a crash between railroad cars, a fall ona sharp angle or 
upon water, In rare cases a violent contraction of the abdominal 
muscles may result in rupture of a healthy stomach, 

The trauma may be diffuse or circumscribed. The force usually 
strikes the abdominal wall in the immediate neighborhood of the 
which it injures, but this is not always the case. For example, a blow 
in the hypogastrium may rupture the stomach situated in the epigas- 
trium. In rare instances foree which is not applied directly to the 
abdomen may injure some abdominal organ. An example of this is a 
fall upon the feet. Such an injury is apt to be associated with intra- 
abdominal hemorrhage. 

Injuries of the abdominal wall have been considered elsewhere, The 
lesions here considered may be classified under three heads : 

1, Rupture of an organ wi more or less full of gas or fluid, 

2. Tearing of an organ from its attachments. 

3. Contusions. 

The two first kinds of injury are due to stretching of the organ 
beyond the limit of its elasti The stomach usually ruptures along 
its lesser curvatare, and the intestine at some point oposite the mesen- 
terial attachment, whereas if the organ is torn it is almost always in the 
neighborhood of its attachment. ‘This lesion is almost never seen in 
connection with the stomach. Parts of the intestine most often torn 
are the junction of the dnodenum and jejunum and the ileocweal region. 

A contusion is either the result of a circumscribed foree—for 
example, a kick ; or it occurs when the injured organ is pressed against 
some unyielding part of the body, such as the ebral column or the 
pelvic bones, ‘The latter is the usual form of injury. In most cases 
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the organ is injured in two opposite places which have been pressed 
together. 

Subeutaneons injuries are not equally common in all ions of the 
abdomen for the reason that the anatomical relations of organs, their 
relative fixation, distention, ete., play an important part in their injury 
or escape from injury. The stomach is protected by the ribs and is 
relatively seldom ruptured. Petry collected records of 219 subcuta- 
neous injuries of the alimentary canal, and found that the stomach was 
avo 21 times, the small intestine 172 times (duodenum 9 times, 
jejunum 46 times, ileum 85 times), and the large intestine 26 times 
(eweum 7 times, ascending colon 8 times, transverse colon 4 times, 
descending colon 2 times, sigmoid 5 times), 

Rupture is relatively more frequent in old individuals than in 
young ones, 

Injury of the stomach or intestine may be of different degrees of 
severity. The lesions may be divided into contusions, non-perforating 
injury, and perforations. 

A contusion is usually the result of erushing, rarely of overstreteh- 
ing of the intestinal wall. It may be so slight that there is no hemor- 
rhage, or so severe that it leads to necrosis and subsequent perforation, 
A slight contusion heals without a scar, the extravasated blood being 
resorbed. Hemorrhage occurs most often in the submucosa, Tt may 
loosen the mucous membrane for a considerable distance and by de- 
priving it of nourishment cause it to necrose. Asa result of such 
injury as much as 150 em, of intestinal mucous membrane has been 
known to pass per rectum. Interstitial hemorrhage is not always fol- 
lowed by necrosis of the mucous membrane. ‘Traumatic ulcer due to 
necrosis of the mucous membrane will be considered in a subsequent 
chapter, 

is contused area may be marked by minute hemorrhages, or an ex- 
tensive diffuse hemorrhage which shows the characteristic colors of 
degenerated blood, or the affected portion may show the black color of 
necrosis, 

Non-perforating injuries may be of the nature of contusions, or 
they may be partial ruptures due to increased tension within the 
organ, or in rare instances to tension from without. These tears are 
generally fairly straight and have smooth edges. But there are so 
many variations in the appearance of both contused and torn wounds 
that it is impossible to suy from the appearance of the part how the 
injury was produced. The mucous membrane may be alone affected, 
or the mucous membrane and muscular coats, or the muscular and 
serous eoats, or the serous coat alone. Injuries of the mucous mem- 
brane may be superficial or deep, and may open small or large vessels. 
It is rare that the serosa is the only coat injured, although this may be 
true even of circular wounds which extend throughout the cireumfer- 
ence of the bowel. 

Tf the muscular coat is torn, there is separation of the edges of the 
wound. If the serous and muscular coats are both torn, the mucous 
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membrane projects in the form of a hernia which will subsequently 
increase in most cases. 

Perforation may be due to rupture from increased tension or tear- 
ing or crushing. A perforated wound due to crushing may have 
smooth edges. Such a wound may follow the kick of a horse. The 
immediate effect of a perforating wound is contraction of the muscular 
coat, which after about six hours is followed by paralysis. The loose 
mucous membrane crowds into the wound, so that if the perforation 
is small the membrane may block it completely and prevent the 
escape of intestinal contents. Larger openings gap and allow feces to 
escape. Even if the small intestine is torn clear across, contraction of 
the circular muscles will often close its 
lumen for a short time and prevent the 
escape of its contents. Soon, however, 
the mucous membrane projects and 
holds the lumen open, 

In the first hours after injury it is 
impossible to differentiate between per- 
forating and non-perforating injuries 
of the stomach and intestine. The 
later symptoms of these two classes 
of injuries and their outcome are widely 
different. 

Non-perforating Injuries.—Little 
is known of the exact conditions of 
non-perforating i ies of the stomach, 
since for the most part they heal spon- 
tancously, Unless the patient dies of 
injury of some other portion of the body 
so that an autopsy is performed, the 
diagnosis remains a probable one. Even 
if an ulcer develops later, the condition 
a rent in the dhapliragny: ot bernitl<ac of the stomach immediately after the 

mt injury can only be surmised. In Petry’s 
collection of 24 cases of subcutaneous 
injury of the stomach 4 were classed 
as contnsions with recovery in every instance. In 2 instances injury 
Ted to an ulcer which was recovered from, and in 2 instances the 
resulting stricture of the pylorus was relieved by operation. A rare 
result of non-perforating injury of the stomach is shown in Fig. 69. 

The immediate effect of a traumatism of the stomach, whether 
perforating or not, is shock. This may, of course, be due to injury 
of any other abdominal organ, or even to injury of the abdominal wall. 
The injury of the stomach itself may produce no further symptoms, 
or it may cause pain, vomiting, and hemorrhage. Of course, every 
tear of the mucous membrane of the stomach no matter how slight 
produces some hemorrhage, but if the quantity of blood is small it 
will not be vomited and may pass unnoticed in the stool. Moreover, 
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contusions and injuries of the intestine, as well as injuries of the 
abdomen without traumatism of the stomach or intestine, may be fol- 
lowed by gastric hemorrhage. 

Symptoms.—The late symptoms of injury of the mucous membrane 
without perforation are due to the ulcer which follows. In rare 
eases an abscess forms in the gastric wall, or it becomes the seat ot 
diffase inflammation. Contusions and non-perforating wounds may 
lead to necrosis and secondary perforation. 

Treatment.— The treatment of non-perforating wounds of the stom- 
ach is purely symptomatic. The treatment of hemorrhage is exactly 
that of a fresh gastric ulcer. The stomach is protected as much as 

sible. Pain is to be controlled by an ice-bag upon the abdomen, 
Nareoties should be withheld for a few hours lest they obscure the dif- 
ferential diagnosis between perforating and non-perforating wounds. 

Perforai Injuries of the Stomach.—Perforating injuries of 
the stomach, for the most part of the nature of rupture, are usually 
found in the lesser curvature near the pylorus, but less often in the 
neighborhood of the cardia, and less often still in the anterior wall. 
The rupture is generally longitudinal. Usually some other organ is 
injured—for example, the liver, spleen, or pancreas. Rupture of the 
stomach has in several instances followed a slight traumatism such 
as violent contraction of the abdominal muscles, Such an accident is 
more likely to occur in an individual who has been drinking. Further- 
more, if the gastrie wall is weak in any point as a result of an uleer 
or cieatrix, perforation will be more likely to follow a comparatively 
slight injury. 

Symptoms.—The symptoms of rupture of the stomach or intestine 
are sufficiently characteristic. They are: 1, well-marked shock ; 2, 
local symptoms referable to the perforation ; 3, symptoms due to the 
effect of perforation on the general peritoneal cavity. If the patient 
does not lose consciousness, he complains of intense pain, most 
marked in a limited area at the site of perforation. Tn mre cases the 
patient is not much affected by the rupture and walks or rides for 
miles. Usually shock appears in a short time, and the senses are 
dulled possibly to a degree of coma, or the patient may become 
exhausted, There is pallor, with sunken countenance, a small, i 
ular, and frequent, or in rare instances very slow puls 
is frequent and irregular, perhaps of the Cheyne-Stokes type. 
ek cool and the body temperature is less than normal, The patient 
may die in shock as the result of cardiac paralysis, This is, however, 
rare unless the injury is extensive. Usually the first shock passes 
over, the patient's senses return, and his pulse and appearance im- 
prove. 

‘The intense localized pain continues. It is not. much increased by 
pressure, but there is little characteristic about it, There is usually 
vomiting. This is relatively more frequent after perforation of the 
intestine than after perforation of the stomach, perhaps because the 
gastric contents exeape more readily into the peritoneal cavity. The 
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Vomiting is first seen in non-perforating injuries of the alimentary 
tract and may be wanting after perforation, Blood in the vomitus or 
in the stools is not a reliable sign of perforation, Even the signs of 
free fluid in the abdominal cavity may be due to profuse hemorrhage, 
and the early symptoms of abdominal injury which lead to sueh a 
hemorrhage may be the same as those of rupture of the stomach or 
intestine. Usually, however, hemorrhage may be known by the acute 
and rapidly increasing anemia. Even here one may be mistaken, 
for acute peritoneal sepsis following perforation may produce a small 
rapid pulse, pallor, rapid respiration, and subnormal temperature, 
symptoms similar to those seen in acute anemia, Dulness due to 
the presence of free fluid is not usually observed unless the quan- 
tity of such fluid is considerable, The most important single symp 
tom is therefore the presence of gas in the Rencoce cavity, but this 
is not always easy to determine. A high degree of meteorism may 


by turning the liver backward cause the area of hepatic dulness to dis- 
appear, or distended coils of intestine may come to lie between it and 
the anterior abdominal wall. On the other hand, beioratign may be 
present without alteration of the area of hepatic dulness. 

Schmidt emphasizes the importance of a well-marked tone of tym- 
panitic resonance directly over the perforation. Gluzinski says that 
when there is free gas in the peritoneal cavity the cardiac and respira- 


tory sounds can be heard more plainly than usual. Adamson and 
Crawford have beard a tinkling sound in the obstracted region syp= 
chronous with the heart or with respiration ; but this sound has also 
been heard in cases of marked gastric dilatation, Senn distends the 
stomach or intestine with hydrogen gas. If the abdominal cavity is 
opened, the eseape of gas ean be observed ; if the abdominal cavity is 
closed and perforation is present, free gas will collect in the highest part 
of the abdomen and obscure the hepatic dulness. ‘This test is dangerous 
and should not be tried except when laparotomy is to be immediately 
performed. Mikulicz in one case obtained combustible gas from the 
peritoneal cavity by aspiration in a case of rupture of the stomach 
occurring during an alcoholic debauch. In rare cases subentancous 
emphysema follows the escape of gus into the peritoneal cavity. Tn 
many cases one must be content with a diagnosis of rupture of some 
portion of the alimentary canal, Indeed, such a dingnosis is satisfae~ 
tory, since the subsequent treatment is practically the same in all cases. 

re of the stomach or large intestine is usually followed by less 
violent symptoms than rupture of the small intestine. Gastrie con- 
tents are less rich in virulent bacteria, and the contents of the large 
intestine owing to their eolidity do not so readily escape. Vomiting 
of blood indicates injury to the stomach. Simple vomiting is in no 
wise characteristic, 

Diagnosis.—In making a differential diagnosis of perforation, the 
character and the seat of injury are of importance. A lesser injury 
may serve to rupture the stomach, especially if it is overloaded, A 
given force is more likely to produce perforation if the object which 












aie Still another cause of late 
of the following contusion. 
at the end of the first or the beginni: 

Perforation is not always followed by eseape of g 
contents, If the conditions are particularly fiyo 
sions may close the opening and lead to spontaneous enre, 
sions may also give way after weeks and allow peritonitis: 
Perforation may also take place in an isolated portion of the p 
cavity, and the abscess thus formed may later break into I 
or into the general peritoneal cavity, or the pleura, or 
domival wall, or its contents may be resorbed in the course of weeks or 
months. Finally, rupture may tuke place at some point not r 
peritoneum and lead to the development of cellulitis or a o Q 
fecal abscess. This is especially true of rupture of the ascending or 
descending colon or the duodenum. . 

Even when gastric or intestinal contents escape into the ya 
peritoneal cavity the symptoms may be comparatively mild, a 
favorable course of the trouble indicates that the ruptured organ was: 
empty and contained few virulent bacteria. If adhesions follow, they 
may close the perforation and the patient recover; or, as is more likely, 
a cireumscribed peritonitis develops about the perforation and 
ually spreads throughout the general peritoneal cavity in the form of 
fibrinopurulent peritonitis. The course and symptoms of different 
forms of peritonitis are described elsewhere in this volume. 

Prognosis, —The prognosis of rupture of the stomach or intestine is 
very unfavorable if operation is not performed, There is no question 
that some patients recover spontaneously. One should not forget, 
however, that a patient whose perforation is closed by a limited fibrin= 
ous peritonitis is in the greatest danger until the healing processes are 
complete. In many of the cases which have been reported as instances 
of spontancous recovery the diagnosis of rupture of the stomach or 
intestine is an extremely doubtful one. ‘The symptoms described might 
equally as well have been due to a contusion or other non-perforatin, 
injary, Without autopsy it is difficult to say positively in these mil 
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cases that a perforation existed, Such a diagnosis is far more difficult 
to make than is the diagnosis of perforation due to simple ie ulcer, 
for in the latter case the symptoms are not obscured by due to 
traumatism. Spontaneous recovery may also follow perforation due to 
ulcer, but here too such a fortunate outcome is extremely rare. 

The results of operation are relatively good. Petry found 44.5 
per cent, of recoveries among 18 patients operated upon within twenty~ 
four hours of rupture, and 25 per cent. of recoveries among 24 patients 
operated upon more than one day after rupture, 

Treatment.—The treatment of acute perforation of the stomach or 
intestine should therefore be by operation. This should be performed 
as early as possible—before peritonitis has time to develop. But even 
if the patient is not seen until some time has elapsed, operation is still 
indicated as giving him a slight chance of recovery, while without 
operation the outcome is almost certain death, Lahoda saved a patient 
by. operation eighty hours after traumatic rupture of the stomach 
although intense peritonitis had already developed. The rule ought 
to be therefure to open the abdomen, even though peritonitis is present, 
if the patient’s general condition is such that he ean endure operation. 

‘There are two objections to early operation, namely, the uncertainty 
of diagnosis and the possible existence of shock. ‘The surgeon may be 
mistaken in assuming that an intraperitoneal hemorrhage is a perfora- 
tion ; but this mistake is of comparatively little practical importance, 
since either condition should be treated by operation. A more serious 
error is to mistake for a rupture a simple contusion or other non-per- 
forating lesion, especially of the mucous membrane. In doubtful eases 
a positive diagnosis cannot be made until the appearance of peritonitie 
symptoms. If one waits for these, the most favorable time for opera- 
tion will have passed, Hence it is better to operate when a probable 
diagnosis of perforation can be made, A small incision will suffice to 
contirm or reject such a probable diagnosis, and will not subject the 
patient to much risk, 

It is advisable to wait until the first intense shock has abated, If the 
shock does not diminish in a few hours or if it increases, one may fairly 
assume that it is not due to traumatism alone, but rather to commenc- 
ing peritonitis, since, as stated above, the shock of traumatism may 
pass directly into that of peritonitis. If such be the ease, operation 
by combating the cause of the shock will be the best treatment for it. 
Anzsthesia is not counterindicated by existing shock, and indeed the 
patient’s condition often improves after administration of the anesthetic, 

If the diagnosis is uncertain and the stomach is known to be empty, 
it is safe to wait for twelve hours before opening the abdomen. Such 
a patient should be carefully watehed. If no symptoms of peritonitis 
develop within twenty-four or forty hours, the operation should be 
postponed, This expectant treatment is also allowable if a well-local- 
ized peritonitis develops a day or more after the injury. If operation 
is performed in the intermediate stage of such a condition, there will 
be risk of infecting the general peritoneal cavity, while if the patient 
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is Iet alone the localized peritonitis may pass away of itself when the 
peritoneum has resorbed a small quantity of pus and gastric contents, 
or it may lead to a circumscribed abscess which can be opened at a 
later date. 

Operation is performed as follows: If it ix certain that the stom- 
ach ix ruptured, the incision is made in the epigastrium. If the site 
of the perforation is unknown, a hypogastric incision is preferable. 
The existence of perforation is usually recognized as soon as the peri- 
toneal cavity is opened, from the escape of free gas or the presence 
of gastric or intestinal contents. Gastric contents may be recognized 
by their appearance and odor and acid reaction, Eichberg says that 
the liver and spleen take on a bluish-gray color from even a small 
amount of free gus in the peritoneal eavi This sign may be of 
value in doubtful caxex. Senn’s use of hydrogen yas in the presence 
of perforation has already been spoken of. If operation is performed 
more than twelve hours after perforation, there will usually be found 
well-marked signs of peritonitis which will guide the operator to a 
pertoration. 

If the diagnosis of perforation is made, the exploratory incision is 
earried upward—in case of the stomach even to the ensiform cartilage. 
One should not h te to give himself the benefit of the widest inci- 
sion so that the inspection and cleansing of the peritoneal cavity may 
be thorough. A. perforation in the anterior wall of the stomach is 

ily found. One in the neighborhood of the cardia is seen with 
difficulty. It is necessary to divide the gastrocolie ligament or the 
lesser omentum in order to explore the posterior wall of the stomach 
unless a rent in the anterior wall of the organ enables the operator to 
examine its posterior wall from within its cavity. As soon as the per- 
foration is found it should be surrounded with a temporary tamponade, 
as described on page 213, An opening in the stomach should be closed 
by two rows of sutures. Tt is not necessary to trim the edges of the 
wound unless they are badly bruised. The best indication that tissue is 
in good condition ix the faet that it bleeds freely when cut. When the 
perforation has been closed, the peritoneal cavity should be cleansed, 
Tf gastric or intestinal contents have escaped, a considerable portion 
of the peritoneal eavity will usually been soiled and a thorough 
cleansing ean only be obtained by irrigation, A hot (40° C., 104° F,) 

‘ lution is best for this purpose, Every nook 
of the whole peritoneal ¢ from the diaphragm to Douglas's’ pouch 
should be irrigated. 1 tunately this irrigation tends to, overcome 
the symptoms of collapse, A large quantity of fluid is required— 
s (quarts). Tf the me for such thorough irri- 
gation are not at hand, it ix better not to ir Il, but to wipe the 
peritoneal cavity with gauze moistened with hot sterile salt solution or 
even with dry sterile gan: An imperfect irrigation is worse than none 
because it tends to spread the infectious material throughout: the peri- 
toneal cavity. The abdominal cavity should be closed except in cases 
of well-marked peritonitis, when a Mikulicz tampon or Rehn tube for 
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irrigation (pages 177 and 219) may he employed. Closure of the peri- 
toneal pa even in cases peritonitis ia rendered possible ty the 
thorough irrigation spoken of above. The treatment of advanced 
peritonitis is deseribed in Chapter X. 

Sometimes the surgeon fails to find the perforation either on account 
of its median situation or because the general condition of the patient 
does not permit of a protracted search, Sometimes the perforation when 
found cannot be closed for similar reasons. In such cases the region 
of the perforation should be treated by tampons. 

After operation the patient should be me absolutely quiet and for 
two or three days shoutd receive nothing by mouth, not even water. 
Fluid should be given by rectal injections, and if these do not succeed 
in quenching his thirst subcutaneous injection of saline solution should 
also be administered. In three or four days the administration of fluid 
by mouth can be commenced and the diet regulated according to the 
principles given on page 224. The alimentary tract may be kept 
quiet by the administration of opium, and in addition morphine in 
case the pain is severe. It is better not to give nareotics until the 
diagnosis is made with certainty, but when this has been done there 
is no objection to their administration. Narcotics should not be given 
when perforation is suspected but for one reason or another operation 
is delayed. Moreover, in these doubtful cases the diet and other treat- 
ment of the patient ought to be as carefully regulated as when perfora- 
tion is known to exist. 

‘The question has been raised whether a patient to have 
suffered from perforation of the stomach or intestine ought to be trans- 
poe to « hospital. This is in general inadvisable, but if it has to 

done it is far les: injurious in the first hours after the injury than 
ata later period. On the other hand, it must be remembered that 
laparotomy for the purpose of finding and closing a perforation of the 
stomach and intestine is a difficult operation which cannot be carried 
out successfully unless there are reasonably good facilities. Therefore, 
there are many eases in which it is better to take the risk of trans- 
portation rather than the greater risk of operating in unsuitable sur- 
roundings. 


PUNCTURING WOUNDS OF THE ABDOMEN WITH INJURIES OF 
THE STOMACH OR INTESTINE. 


Injuries of the abdomen which lead to opening of the peritoneal 
earl are spoken of as puncturing or perforating wounds. They are 
usually accompanied with injury of some abdominal organ, 
may be caused by some sharp object, as a stick, or born, or dagger, or 
by firearms. Gnnshot-wounds of the abdomen constitute about 6 
per cent. of all gunshot-wounds. Stab-wounds of the abdomen form 
a far less percentage of all stab-wounds. Whether an abdominal organ 
is injared depends largely upon the surface which it presents. In case 
of the stomach this varies greatly with its distention, The probability 
of injury of an abdominal ongan also rests upon the shape and size of 
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the instrument and the force with which it strikes against the abdom- 
inal wall. The stomach and intestine are not so likely to be injured 
by dull objects as by sharp ones, and they are less likely to be injured 
by a ballet of lesser velocity than by one of great velocity. However, 
instances are known in which bullets of the highest velocity have 
passed clear through the abdomen without injuring the intestine. 

According to Fischer’s army statistics, the intestine was injured in 
60.9 per cent. of gunshot-wounds of the abdomen, the liver in 16 per 
cent,, the stomach in 7.4 per cent., the spleen in 2.7 cent., and 
the pancreas in 0.4 per cent. Siegel collected records of 225 cases of 
puncturing gunshot- and stab-wounds of the abdomen, and found that 
33.3 per cent. were of the stomach, 28.5 per cent. of the duodenum, 
16.5 per cent. of the liver, 11.6 per cent. of the large intestine, 7.1 

cent. of the spleen and kidneys, and 7.1 per cent. of other organs. 

in 146 cases collected from German literature of gunshot injuries 
received in time of peace the traumatism was distributed as follows : 
19 per cent, to the abdominal wall alone, 28 per cent, to the small 
intestine, 24 per cent. to the liver, 24 per cent. to the stomach, 19 
per cent. to the large intestine, 12.3 per cent. to the spleen, 0.2 
per cent. to the pancreas, 0.13 per cent. to the gall-bladder. In. 
these figures every injury is counted, so that cases in which more 
than one organ was injured appear more than once. 

From these and similar statistics it is clearly shown that the prob- 
ability of internal injury in perforating wounds of the abdomen is 
extremely great. The probability, according to Siegel, is as high as 
30 to 1. Tautzscher says that puncturing stab-wounds are more 
frequently uncomplicated than puncturing gunshot-wounds. There 
is also a difference in the frequeney with which the stomach is wounded 
in times of peace and war, which may perhaps rest upon the fact that 
the stomach is more often empty in times of war than it is in times of 
peace, 

Tf the puneturing wound is a large one, and even if it is not so 
large, the abdominal organs may prolapse through it. The omentum 
is the organ which is most frequently found ina wound. Such a pro- 
lapsed organ is not necessarily injured, or, if the organ which is pro- 
lapsed is injured, one must not assume that other organs are not also 
injured, The pleural cavity may also be opened in a puncturing 
wound of the abdomen. Coexisting injury of the stomach or intestine 
is almost al a perforation. If the wall is not completely per- 
forated, the is usually confined to the serous or the serous and 
muscular conts, ch injuries have already been described (p. 255) 
they will not be further considered here. ab-wound usually pro- 
duces a single opening in the stomach, and a bullet two—one of en- 
trance and o! Other organs are more likely to be injured 
at the same time in the case of gunshot-wounds than in the case 
of stab-wounds, In stab-wounds the size of the opening corresponds 
more or less to the instrument by which it is caused and the edges of 
the wound are sharp, The perforation in a gunshot-wound corre- 
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sponds more or less to the size of the missile, but it may be much 
greater, especially in the case of the stomach and intestine, In excep- 
tional circumstances it may be considerably smaller than the projectile 
which has caused it. The more nearly the projectile strikes the wall 
of the organ at a right angle the smaller will be the wound. The 
character of the wound depends also upon the kind of projectile and the 
rapidity with which it passes through the body. In general the wound 
of entrance of the stomach or intestine is smaller than the wound of 
exit, but differences in the angle which the stomach-wall presents to 
the course of the projectile make exceptions to this rule. The opening 
may be a smooth round one or irregularly torn, The edges of the 
wound are often contused, especially if the shot has passed obliquely. 
‘The mucous membrane projects into the wound, and may even occlude 
asmall wound, This closure, according to Klemm’s experiments upon 
animals, ean only take place in case the perforation is less than 0.5 em. 
(0.2 inch) in diameter, 

Symptoms.—The symptoms of a penetrating wound of the stomach 
or intestine are essentially the same as those of subcutaneous perforation 
plus symptoms due to the wound in the abdominal wall and possibly 
prolapse of abdominal organs, The diagnosis is often evident. Under 
certain circumstances it may be extremely difficult. Sometimes it is 
not easy to say whether a wound is a perforating wound ; and even if 
it is not a perforating wound it may be accompanied with rapture of 
the stomach or intestine just as the latter may occur without wound of 
the abdominal wall. Such a complication is more likely to exist if 
the abdominal wound is caused by a blont instrament than it is in 
stab- and gunshot-wounds, 

It is just as important to watch the patient after a penetrating 
wound of the abdomen as when subeutaneous rupture of the stomach 
or intestine is suspected. Vomiting of blood and intra-abdominal 
hemorrhage are symptoms more often seen after penetrating wounds 
than after subeutancous rupture. Such hemorrhage due to the rupture 
of a large abdominal vessel or to an injury of the mesentery may pro- 
duce both local symptoms and severe general anemia. 

In rare cases a wound in the intestine will present itself in the 
wound in the abdominal wall and discharge the intestinal contents 
externally without soiling the peritoneum. In other rare cases flaid 
which has been discharged from the stomach or intestine into the peri- 
toneal cavity will find its way out through the abdominal wound, But 
such evidences of internal injury are rare, If the abdominal wound is 
small, it contracts and is filled with a blood-clot or is stopped by the 
omentum. From the character of the i the direction of the pro- 
jectile or instrument, and the shape of the ind itself one may draw 
# conclusion as to the probable injury of abdominal organs, but sneh 
conclusions are merely guesses. Experience has shown that with rare 
exceptions every penetrating wound of the abdomen is complicated by 

ry of some abdominal organ. The surgeon ought to be guided by 
this fact in his treatment of the patient. 
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that much fighting was done with men in the recumbent or nearly 
recumbent position. 

Making says that mortality is greatest after perforation of the 
transverse colon and small intestine on account of the free motility of 
these parts, while it is less after perforation of the ascending colon 
and rectum. Mortality after perforation of the stomach, sigmoid flex- 
ure, and descending colon falls between these two extremes. 

Haga reports a mortality of 77.1 per cent. following gunshot~ 
wounds of the abdomen in his division in the recent Japanese-Chinese 
War: 40 of these patients died on the battlefield and 33 afterward. 
Rostowzew reports a mortality of 24 per cent. after operative treat- 
ment of gunshot-wounds of the stomach and a mortality of 23 per cent, 
after the same injury treated without operation. These were in civil life. 
Zicgler’s statistics show a mortality of 46 per cent. following non-oper~ 
tive treatment of 30 abdominal stab-wounds between the years 1876 
and 1890; 22 such wounds were treated between 1891 and 1897 with 
a mortality of 18 per cent. Siegel’s statistics include all sorts of per- 
forating abdominal wounds without reference to the abdominal organ 
which was injured. They show that 532 patients were treated with- 
out operation with 55 per cent. of mortality, and 376 patients were 
treated with operation with 52 per cent. of mortality. He has in- 
eluded, however, under the head of operative treatment all operations 
whether early or late, but here, just as in subeutaneous rupture, the 
time of operation is most important. Thus in the same class of eases 
the mortality after operation performed within four hours is only 15 per 
cent., while that after operation performed from five to eight hours 
after injury is 48 per ecent., that between nine and twelve hours 64 per 
cent, and that after operations performed still later is 70 per cent. The 
mortality after early operation for stab-wounds is only 8.7 per cent, 
for operations performed within the first twenty-four hours, 

Statistics as well as experiments upon animals show beyond a doubt 
that the chance of spontaneous recovery is considerably better after 
perforating wounds of the stomach than of the intestine. Hence a 
differential diagnosis between these two injuries is of practical impor- 
tance. Unfortunately this can rarely be made unless characteristic 
fluid escapes from the abdominal wound or there is hemorrhage from 
the stomach. Even then the intestine as well as the stomach may 
be wounded. Perhaps in a few eases the situation and duration of the 
wound may enable the surgeon to make a correct diagnosis. 

‘Treatment.—The treatment of penetrating wounds of the stomach 
or intestine is purely operative, at least in times of peace. The object 
of the surgeon should be to find at the earliest possible moment the 
opening or openings in the stomach or intestine and to close them by 
suture. Unfortunately this cannot always be done either because the 
diagnosis is uncertain or for some other reason. If the diagnosis is 
reasonably certain and the conditions are favorable for laparotomy, 
ought to be performed at once. Even in doubtful cases if the condi- 
tions for @ proper performance of lnparotomy exist, an exploratory in- 








in war is at least doubtful. The army surgeon will 
nity to operate at the most favorable 
hours after receipt of the injury. Fur the conditions — 
for operation cannot be as satisfactory as in time of peace. In view of — 
the further facts shown by the last war, that many patients not trea r 
by operation recovered, and that the without operation was 
considerably better than after operation, the rule at the present time 
for the army surgeon should be to treat such cases ye 
are other things in connection with the treatment which greatly. 
the osis in the case. The ideal treatment of such a t 
be to erect a tent over him and not to remove him for at least 
three or four days until the oa in the stomach or intestine were 
closed by peritoneal adhesions. Ti‘ this plan is impossible, he should 
be carried the shortest possible distance. Wherever he can have rest, 
whether in a hut or a palace, his chance for recovery is equally good. 
Whether these patients in time of peace should be treated by 
laparotomy even after peritonitis has manifested itself, is still a dis- 
uted question. For answer the reader is referred to the section on 
rative Treatment of Peritonitis. 
If a patient with penetrating wound of the stomach or intestine is 
treated expectantly, absolute rest of the body, and especially of the 
affected orgun, is all-important. This implies the withholding of all 
nourishment by mouth, and the use of opium, ete, In every ease 
treated, however, the wound of the abdominal wall and 
abdominal organ should be closed, prolapsed omentum be 
ligated, cut off, and the stump replaced. If there is prolapsed and 
wounded stomach or intestine, it is to be repaired and replaced, and 
the external wound drained by a tampon of iodoform gauze, Torn 6r 
contused wounds of the abdominal wall should be treated in an anti- 
septic manner so as to prevent infection, which may spread inward. 
As long as laparotomy is under consideration the canal of a gunshot~ 
wound had better not he disturbed. A superficial cleansing and anti- 
septic dressing are suffitient. 
Operative treatment is carried out as follows: If it is not apparent 
whether the wound opens the peritoneal cavity, it should be enlat 
in order to determine this point. Such wounds should not be pi 
on account of the risk of introducing infection within the peritoneal 
cavity or loosening adhesions. If the peritoneal cavity is opened 
and perforation of the alimentary canal is suspected, an incision 
should be made in the median line. This is the most favorable 
place from which to examine and cleanse the abdomen. If, how= 
ever, the nature of the injury makes it certain that the lesions are 
found to one side, a lateral incision may be chosen, A median incision 
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is in all cases preferable for wounds of the stomach, and if n 

it can be enlai by a transverse incision, If the wound through the 
abdominal wall is near the median line, the incision may be made 
through it. If the wound into the abdomen is large, examination 
should first be made throngh it and the sungeon guided thereby in 
determining subsequent operation. 

When an injury of the stomach or intestine has been found, search 
should still be made for other injuries of the alimentary canal or of 
other organs, Attention should especially be directed to the possible 
rupture of large vessels, such as those of the mesentery, greater and 
lesser omentum, mesocolon, ete, 

Perforation of the stomach should be closed by a double row of 
sutures. The edges of a gunshot-wound are frequently contused and 
torn, so that it will be necessary to cut them away and so to trim the 
wound that it can be closed by a linear suture, 

If the wound in the abdominal wall is ragged or dirty, it should be 
suitably cleansed and drained. The question of closure of the abdom- 
inal cavity and of after-treatment is discussed under Rupture of the 
Stomach, (See page 261.) 


INJURIES OF THE DUODENUM. 


The various traumatisms described in the preceding sections may 
ocevr in the duodenum. Subeutaneous injuries of the duodenum are 
relatively more frequent than penetrating wounds on account of the 
firm attachment of the organ to the vertebral column, and on account 
of its protected position. For this reason it is very likely to be pressed 
against the vertebral column and injured by a blow, Contusion rarely 
leads to serious injury, and most non-perforating subcutaneous injuries 
are not diagnosticated. They may, however, lead to ulcer or stenosis, 
If the injury affects the orifice of the common bile-duct, stenosis of 
this duct may also result, 

Among the perforating subcutaneous injuries are to be named total 
rupture of the duodenum. In 3 such cases Jeannel found the intestine 
torn across near the pylorus and in 2 it was torn across at the juncture 
of the duodenum and jejunum, The reason why it was severed in 
these two places is obviously the fact that they are places in which the 
movable portion of the canal is joined to the fixed portion. Partial 
rupture may oceur in any portion of the duodenum, but cbiefly in its 
lower portion, The anterior wall was 14 times affected in such injuries, 

vhile the posterior wall was only 6 times affected. In only 1 of these 

1s the line of rapture parallel to the axis of the bowel. The 

length of rapture varied from a slight tear to one involving two-thirds 

of the circumference. In some of these cases other portions of the 
intestine were simultaneously injured. 

If the duodenum is opened either as an immediate or a late result 

injury, its contents need not necessarily enter the peritoneal 
vity, since a part of its wall is not covered by the peritoneum, This 
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was true of 5 of the 6 cases of injury of the posterior wall above 
referred to. ‘There will follow in such a case a retroperitoneal 
grenous inflammation which will ultimately lead to peritonitis. If the 
rupture leads into the peritoneal cavity, the result will be perforating 
peritonitis, 

Symptoms.—The symptoms of injury of the duodenum closely 
resemble those of injury of the stomach. Pain is felt more on the right 
side than on the left, while vomiting of blood and ie contents occurs: 
in Jess than half of the cases, The symptoms due to perforation into 
the peritoueal cavity are exactly like those of perforation of the stom- 
ach. If there is retroperitoneal perforation, the symptoms are at first 
obscure, consisting of continuous pain and extreme sensitiveness in the 
region of the duodenum, fever, and a more or less rapid development 
of a septic condition. x 

The diagnosis may remain obscure for several days or until the 
patient dies cither before or after peritonitis develo; 

Treatment.—The treatment of contusion of the A oeietee is the 
same as that of contusion of the stomach. The treatment of rupture 
is rey operative. Two patients having rapture have been treated 
by laparotomy and cured, while 3 others who were operated upon and 
all the patients who were not operated upon have died. No patient 
with retroperitoneal rupture has yet been operated upon, 

Wiart says that in operating upon retroperitoneal rupture it is bet- 
ter to proceed laterally from the ascending colon, instead of making the 
prenpon from behind without opening the peritoneum. But a better 
plan is to make a median incision in order to come directly upon the 
ruptured organ whether it is a retroperitoneal or an intraperitoneal one. 
The diagnosis in such cases is at best an uncertain one, and the first 
step in the operation should be to make it exact, and this can be better 
done from in front than from behind. If it should be found that the 
rupture is retroperitoneal, the field of operation can be protected by a 
temporary tamponade. If the conditions are such that « perfect closure 
of the intestine cannot be secured and there is probability that the 
patient will recover with a large duodenal fistula in case the wound is 
tamponed, it is better to avoid the risk of suppumtion by performing 
gastro-enterostomy or jejunostomy. If an intraperitoneal rupture is 
satisfactorily sutured, gauze drainage will be unnecessary. This should, 
however, be employed for a retroperitoneal rupture. 


INJURIES OF THE SMALL INTESTINE, 
of the small intestine may result from over~ 
, be most likely to be torn 
junction with the duodenam or with the 
uptured by increased tension from within, 
ed opposite to the mesenteric attachment, Con- 
tusions may 0% ny portion of the in’ Paneturing wounds 
of the small intestine are usually multiple. ‘This is particularly true 
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of gunshot-wounds, of which a dozen or more may exist. The appear- 
ance of the wound and the effects of the same have been considered in 
preceding sections. Rupture of the intestine within a hernial sac is 
di under Hernia, Subcutaneous rupture of the intestine if 
treated by conservative methods generally terminates fatally (149 
of 160 cases), according to Petry. If the patient escapes death, it is 
due to adhesion of the omentum to the wound, and recovery is usually 
not complete until the fecal abscess has discharged spontaneously or 
has been opened. Death is due to intraperi 

toneal hemorrhage in about 10 per cent, of the Fis. 70. 

eases, and a few patients die from late perforation, 

but the chief cause of death is a rapidly spread- 

ing peritonitis. in 28 cases of con- 

tusion of the intestine show that 12 patients 

died from the injury and 16 recovered, 3 of 

them after the passage of a gangrenous section 

of intestine. This occurs from one to two weeks 

after the injury. If necrotic mucous membrane 

is discharged from the bowel, the diagnosis ix 

absolutely certain, otherwise unless the patient 

comes to autopsy it is merely a pro! one. 

Four patients recovered from the immediate 

effects of the injury, but died of cicatricial 

stenosis. 

‘Treatment.—The treatment of perforation of 
the small intestine is ly operative whether 
oe zope is of a sul Sept aaa or 
is due to a puncturing wound. Open= Intestine of m dog four 
ings in the iene should inten se Seen ae 
with or wi it excision of the ed e ron Met 
wound. The line of suture ahonbe trans- Ushi a tower mar’ 
verse in order to avoid stenosis. If the injury ‘ 
is extensive or if several punctures exist close to one another, circular 
resection should be performed, and the ends of the bowel brought 
together by suture or by a Murphy button. 

Poppert resected intestine in 5 places for 12 perforations the result 
of a pistol-shot, and saved his patient. Many instances have been 
reported in which snecess has followed the removal of long portions of 
pr intestine, but it is dangerous to resect more than 2 metres (6.5 

). 
The treatment of contusion of the intestine is generally an internal 
one similar to that of contusion of the stomach, If a laparotomy 
is performed and only a slight contusion of the intestine is found, it 
may safely he left alone. If the contusion is =o severe that perfo- 
ration may follow, the damaged bowel should be resected and sutured. 
Tn doubtful eases one may suture over the injured portion without 
previous resection. It has also been recommended to stitch the 
omentum or neighboring coils of intestine to such an injured spot in 








Satestioe fs dog Grar weeks after crushing: A. the portem crushed is mantricted. (Seblotier.) 


of the intestine lead to dilatation or constriction (Figs. 
aany ges 


INJURIES OF THE MESENTERY. 


Injury of the mesentery requires especial attention because it 
threaten the vitality of the intestine Sach injury may be pai 
contusion, ecehymoris, hematoma, or perforating or non-perforating 
wind, A non-perforating injury involves only one Isyer of the 
menentery. These injuries carry with them the double risk of hem- 
orthage and lowe of nutrition to the corresponding intestine. 

A juneturing wound may involye any portion of the mesentery. 
Huboritancous injary may result in a cross-tear of the intestine together 
with the mes Beer Tn some instances two such tears exist, so that 
# portion of the intestine with its mesentery is completely separated 
from the rest of the ulimentary canal.* ‘The intestine was torn away 
from its mesentery for a distance of 75 em. (30 inches) in a case 
montloned by Bulteau, 

Diagnonla,—The diagnosis of injury of the mesentery can only be 
sirmised before opening the abdomen, ‘The indications for laparotomy 
ane aymptome a ax have been described as following injury to other 
abdominal organs, If the mesentery alone is injured, hemorrhage may 
prduee avute anwinia, or there may be signs of disturbed nutrition 
of the Intestine, auch o« bloody stools, ileus, or beginning peritonitis 
veo the yeetion on Embolivm and Thrombosis of the Mesenteric 

‘wmwal), 

Troatmont——Wounds in the mesentery should be sutured lest they 
loud to Inearcemtion of intestine. Bleeding vessels should be ligated, 
nn If the Injury is such ax to threaten the vitality of a portion of 
intestine the latter should be resected. The appearance of the bowel 
will usually show whether its blood-supply is interfered with, Tn cases 








a 





INJURIES OF THE LARGE INTESTINE AND OMENTUM, 273 


of doubt it is better to resect the bowel, especially if it also is injured, 
Under such circumstances a circular resection is less dangerous than 
suture of the intestinal wound. ‘The technic of these operations is de~ 
scribed on pages 468 ef seq. 


INJURIES OF THE LARGE INTESTINE AND OMENTUM. 


Subcutaneous injuries of the large intestine are almost always due 
to rupture or contusion. What has been said on the subject of 
injuries of the stomach and small intestine is for the most part ap~ 

licable to injuries of the large intestine. The large intestine is, 
ieee peculiar in that a considerable portion of it is not covered 
by peritoneum, and injuries of this portion do not directly affect the 
peritoneal cavity. In this respect the large intestine is like the duo- 
denum. Extraperitoneal rupture of the large intestine is, however, 
extremely rare. Other characteristics of the large intestine are its thick 
fecal contents and the virulence of its bacteria, its relative immobility, 
and its slow peristalsis which favors adhesions, The great virulence 
of the bacteria in the large intestine adds to the risk of perforating 
wounds. The wall of the large intestine is thin and does not readily 
contract so as to block up small wounds, and yet the slow peri- 
staltic action and solidity of the intestinal contents may save the 
patient from an escape of fecal matter. The conservative treatment 
of wounds of the large intestine gives equally good or better results 
than conservative treatment of wounds of the small intestine. Still, 
if the diagnosis can be made with some probability the treatment 
should invariably be operative when the perforation is into the peri- 
toneal cavity or behind the peritoneum, 

On account of the situation of the omentum immediately behind 
the anterior abdominal wall it is often injured in penetrating wounds, 
and it frequently protrudes through wounds of the abdominal wall. In 
such eases the protruding omentym should be ligated and cut away and 
its stump cleansed and replaced, Wounds in the omentum may give 
rise to considerable hemorrhage. Such wounds usually occurin con- 
nection with wounds of other organs which give more prominent 
symptoms than the wounds of the omentum. Subcutaneous injury 
of the omentum may be accompanied with hemorrhage or a tear may 
extend completely across the omentum, Injuries of the mesocolon and 
lesser omentum are spoken of in connection with those of the 


mesentery. 


INJURIES OF THE STOMACH FROM WITHIN. 


Tnjuries of the stomach from within are chiefly of the nature of 
burns, although the organ is sometimes injured by foreign bodies. The 
introduction of a sound often produces superficial injuries, such as the 
tearing off of a bit of mucous membrane, but such lesions heal quickly, 
Orth, however, mentions a case in which the patient died of gastrio 

Vor. IV.—18 
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hemo The use of a stiff’ sound—tor example, 
sound—has led to perforation of the stomach into the 
at a point in the greater maieea Hien Of posite the cardia, 
it be saved from perforat Lae by a prompt 
suture of the gastric esi dni Gas ep eases the patient 
be treated exactly as a it in whom oF of 
the stomach is doubtful. = ee ae 

The caustics which so min ve the stomach that suangieal sid fo do- 
manded are the mineral acids, such as hydrochloric, nitric, and sul- 

uric acids, and the alkalies, such as potassic or sodie or ammonic 

ydrate, Oxalie acid, carbolic acid, corrosive sublimate, zine chloride, 
and other substances may also cauterize the mucous membrane of the 
stomach, but the poisonous action of such substances is so Lene he that 

ical relief is seldom called for on account of their ca 

a The concentration of the substance swallowed is caatinely more 
important than its quantity. It is also important to know whether 
the stomach was empty or full. Burns of the stomach are almost 
invariably associated with those of the mouth and cso] us, The 
parts of the stomach especially affected are the upper portion of the 
lesser curvature and the pylorus, Fluid which passes from the wsoph- 
agus into the stomach first comes into contact with the lesser curva- 
ture, (See Fig. 123, page 408.) The moment the caustic touches 
the stomach its muscles contract violently from the cardia to the 
pylorus and the caustic flows along the lesser curvature to strike 
against the pylorus. If a great quantity of caustic is swallowed, the 
whole inner suxfice of the stomach may be burned. 
Tn rare cases the caustic may pass ‘the pylorus and exert its action 
upon the small intestine for a short distance. 

‘The effect of the caustic varies in degree from a slight hyperemia 
to complete necrosis or even rupture. The sloughs produced are 
ish or white and brittle and dey, Nitric acid stains the tissue yellow, 
and weak caustics stain it brownish or viol Tissues burned by 
alkalies are less brittle than those burned by acids, In some instances 
the caustic burns a hole through the stomach and exerts its action upon 
neighboring organs such as the liver, spleen, and pancreas, If the 
caustic action is not strong enough to cause immediate destruction of 
tissue, hemorrhagic inflammation follows, Thus a necrotic area will 
be surrounded by a zone of brownish or greenish or blackish tissue, 
Tf the patient lives, the dead tissue separates from the living and is 
cast off. 

The first effects of the caustic are intense pain, which is greatly 
increased by the slightest pressure, thirst and vomiting. In severe 
cases the vomitus contains blood and shreds of mucous membrane. 
There is more or less shock, which in severe cases may terminate in 
speedy death. If perforation results, general or local peritonitis may 
follow. 

Slight burns are followed by perfect repair and deeper ones may be 
recovered from with « scar. If the cicatricial tissue is very extensive, 
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it may lead to contraction of the stomach of a marked degree, with 
atrophy of the whole mucous membrane. Sears of the pylorus often 
produce stenosis, while sears of the lesser curvature may produce the 
so-called hour-glass stomach. The ulcer following a burn may refuse 
to heal and become chronic. 

Treatment—The first step in the treatment =hould be to stop the 
caustic action of the material which has been swallowed. Thus if an 
acid is swallowed, the patient should quickly drink some alkali, such 
as magnesia, chalk, or milk. Alkalies in the form of carbonates are 
less serviceable on account of the development of carbonic acid gas, 
If an alkali has been swallowed, the patient should be given vinegar, 
acetic acid, or lime-juice. In any ease the strength of caustic can 
be dilated by water or other indifferent fluids. On account of the risk 
of perforation, the stomach-tube, if used at all, should be introduced 
with the greatest caution. If the caustic has poisonous properties as 
well as cuustic ones—for example, carbolic acid or corrosive sublimate 
—the washing out of the stomach is less dangerous and more impor- 
tant. The subsequent treatment in mild burns is purely internal, 
similar to that employed in ulcer of the stomach. 

Surgical treatment may be demanded in the following eases: 1, In 
perforation and peritonitis an immediate laparotomy and tamponade 
may be necessary. Sutare of a recent perforation due to caustic is 
scarcely practicable. 2. If a considerable portion of the stomach is 
cauterized, it may be necessary to eliminate it until it has time to heal. 
Several successful jejunostomies performed for this purpose have been 
reported. If the ulcer has already cieatrized with stgcture, a gastro- 
enterostomy is usually indicated. If only the a-xophagus is burned, 
gastrostomy would naturally be performed rather than jejunostomy, 
3. If the cicatrix leads to stenosis of the pylotus, pyloroplasty or 
gastro-enterostomy is indicated ; and if it leads to hour-glass stomach, 
gastroplasty or gastro-anastomosis may be successful in restoring the 
normal relations of the parts, or gastro-enterostomy may be necessary, 
4. If only the lesser curvature or the cardiac portion of the stomach 
is burned, gastrostomy is indicated, A burn in this locality often 
produces stenosis of the cardia, which may be treated by bongies 
passed through the mouth or passed through the gastric fistula. 

Some surgeons do not believe that the healthy stomach ruptures 


spontaneously, In the cases of this accident which have been reported 
the stomach was probably the seat of an ulcer or burn or a sear. The 
treatment of spontancous 2 eae if it occurs, is similar to that of 


traumatic rupture or that of a perforative ulcer, 





CHAPTER XV. 


INFLAMMATORY DISORDERS OF THE STOMACH AND 
INTESTINE, 


Mosr foreign bodies which enter the stomach reach it thi the 
mouth and asophagus. They may be swallowed inten by 
hysterical or insane patients, criminals, or suicides; or they may be 
swallowed accidentally, especially by children, The objects thus swal- 
lowed, such as needles, nails, coins, natural and artificial teeth, bones, 
bits of glass, beads, stones, rings, pieces of wood, knives, forks, spoons, 
scissors, ete., present the greatest varieties of size and shape. An article 
which passes through the pharynx beyond the reach of the finger 
may stick in the esophagus or it may enter the stomach. This will 
depend upon its size and other characteristics. Relatively large 
bodies which possess no sharp angles may dilate the cso) and 
pass through it; while a smaller foreign body which is pointed or has 
a sharp corner may catch in the wall of the esophagus, If a pin is 
swallowed head first, it invariably reaches the stomach. If it passes 
point first, it may stick in the wall of the axopbugus, but even then 
food which is afterward swallowed may swing its head into the current, 
drag its point loose from the oesophageal wall, and carry it into the 
stomach. Objects with two sharp points, like larger needles, fish-bones, 
ete., are not so easily passed, and they frequently lead to perforation 
either of the cesophagus or some other part of the alimentary canal. 
‘The subject of foreign bodies in the esophagus is discussed at length 
on pese 3d. 

na few cases foreign bodies enter the stomach through the py- 
lorus. Thus a gall-stone may perforate from the common duet or 
gall-bladder into the upper portion of the duodenum, and if the lumen 
of the duodenum is obstructed by swelling, it may be easier for the 
stone to pass into the stomach than to pass downward; or such 
stone may remain fixed in the pylorus. Round worms may enter the 
stomach through the pylorus. 

Sharp objects, chiefly needles, may pass direct! 
through the abdominal and gastric walls, Bullets may reach the 
stomach directly, The point of a knife may by off in it or a 
Murphy button used for gastro-enterostomy may fall backward into its 
. (Page 407.) 

A foreign body may develop within the stomach it Such a 
body may be formed of human or animal rs which are swallowed in 
small amounts and are gradually rolled up into a ball. Schopf refers 
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to 16 cases of this character chiefly occurring in young girls that were 
in the habit of chewing the ends of their hair, (Fig. 72.) Similar 
balls have been found composed of the fibres of plants, or of shellac. 
Symptoms.—The effect of a foreign body depends upon its size and 
other characteristics, A small body causes no trouble unless it is sharp, 


Fic. 72, 
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‘Halr east removed from human stomach (34 natural size). (Jacobson) 





A needle may perforate the stomach and pass into the peritoneal cay 
or into the intestine or bladder, or some lange vessel, withoat giving 
rise to symptoms of gastric perforation. Otto had a patient who swal- 
lowed 395 needles in a period of three years. They appeared in 
almost all portions of the body. 

Larger objects which remain for a long time in the stomach may 
set up inflammation and ulceration with the various consequences of 
these lesions, such as adhesion, perigastritis, abscess, fistula, ete. But 
it has frequently happened that some large object or several such 
objects will remain for a long time in the stomach without giving rise 
to serious symptoms. This applies not only to Innatics, but also to 
artists and other individuals that unconsciously swallow small foreign 
objects, 
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While a foreign body in the stomach may produce no bl see 
may also produce a feeling of weight or pain or nausea or loss raven 
It may produce necrosis and thus cause the various symptoms of 

tion, perforation, etc. Sometimes the foreign body can be felt through 
the abdominal wall, especially if it is large or caught in the injured 
wall of the stomach. A ball of hair or fibres of plants gives the im- 
pression of an extraordinarily movable tumor which changes its pasi- 
tion with the movements of the patient and in ln 
disappears altogether. Such a foreign bedy has been mi for 
a tumor of the stomach or for movable ki or for a movable 
spleen. In suspected cases it is well to distend the stomach with air 
in order to demonstrate that the foreign body moves freely in the 
cavity of the organ. Sometimes it may be seen to move with peri- 
staltic action, 

A foreign body in the stomach may produce nervous symptoms not 
only in sensitive or hysterical patients, but also in those who were 
perfectly well before the foreign body was swallowed. It is also worth 
mentioning that neurotic and insane persons sometimes say that they 
feel a foreign body in the stomach when none is there. They usually 
claim that some small animal has been swallowed and has been moving 
around in the stomach. It is well to remember that in rare instanoes 
small animals have been swallowed and have been found in the stomach. 

Diagnosis—The diagnosis of a foreign body in the stomach may be 
‘an extremely difficult one. The csophagoscope will show whether a 
foreign body has lodged in the esophagus. One can demonstrate the 
presence of metallic and some other foreign bodies by means of the 
a-ray, and can follow them through the alimentary canal, Aside from 
these two means, the diagnosis of foreign bodies in the stomach rests 
upon more or less uncertain symptoms. 

Small foreign bodies may be ejected from the stomach duri 
vomiting. This is frequently the case with round worms, Small 
objects which are not vomited, even if they are pointed, usually pass 

vlorus sooner or later and escape through the rectum, 
clapses between the entrance of the foreign body 
and its passage through the pylorus varies from a 
‘ hs. 

, Spoons, ete,, may through 
ody through the es, pa 

onths the following objects 
broken niet of glass, 
3, 150 rusty iron nails, 
‘piece of Tend, half of 
foreign body may become 
. An object is more 
n portion of the intestine. Tf a 
becomes wedged jorus, it sets up the usnal 

lorie stenosis. } 


-If the presence of the foreign body in the stomach is 
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established, treatment will depend upon the character of such a body, 
and at a later period upon the symptoms which it produces, If the 
object is not likely to injure the pylorus or the intestine, it should be 
left alone. Its passage through the natural channels is facilitated 
by keeping the patient u a diet of toes, rice, el, 
beans, me and avoiding hee sdalateeien ot laxatives. Such treat. 
nents ee ly im, nt in case the foreign object has sharp 
points. If no ees lieitiay present, it is better not jap opium. 
If there are symptoms which indicate that perforation is threatened, 
and immediate operation is impracticable, opium may be given. In 
every case it is important to inspect the stools so that it may be 
known when the foreign body has 

If the forei oly is of such size that it cannot pass through 
the pylorus and intestine, or if itis of such mae that such a 
is likely to be dangerous, the stomach should be opened and the 
foreign body removed. This is true of large pins and needles with 
two points, and such objects as awls, knif blades, ete, ration is 


also indicated for the removal of balls of shellac, hair, and the like, 

expecially since in these cases the diagnosis cannot always be made 

with certainty and a tumor may exist. The risk of a properly per- 

formed gastrotomy is extremely small, It should be carried out 

according to the principles pire cupes 414. If the foreign body 
> | 


has been for some time in the peration may be needed on 
account of ulcer, perigastritis, or perforation into the abdominal cavity 
ora neighboring organ or through the abdominal wall. 


Foreign bodies in the intestine come for the most part from the 
stomach, Sometimes a biliary calculus enters the intestine throngh 
the natural channels or by rupture of the gall-bladder, while in very 
rare cases a calculus may pass into the intestine from the kidney or 
urinary bladder. Foreign bodies may enter the intestine directly from 
without. The passage of foreign bodies into the intestine from the 
abdominal cavity has been spoken of on paye 214. Such objects set 
up a local peritonitis and cause perforation of the intestinal wall. The 
peenoe may afterward heal and even the adhesions be resorbed. 

eugebauer found that ten of twenty-eight pieces of gauze left acci- 
dentally in the abdominal cavity passed per anum, while one of four 
drainage-tubes and three of seventeen artery-forceps passed per anum, 
Tn twenty-nine other cases a sponge was left in the peritoneal cavity, 
and in no instance did it enter dha Tnteatinn and pass per anum. 

Objects which are introduced into the rectum may work their way 
upward, but never above the ileoeweal valve. 

Foreign bodies may be formed within the intestine. They are of 
three sorts. An intestinal calculus or enterolith is always of small 
size. It is made up of calcium phosphate or carbonate and magnesia, 
and often contains as a nucleus the stone or seed of fruit. A fecal 
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calculus, or coprolith, is made up of compressed masses of feces. 
Such a calculus may reach an cate size and be very hard. A. 
fecal tumor is made up of fecal masses which still preserve their out- 
line. These three forms of foreign bodies are never found in the 
small intestine except in case of partial fecal obstruction. 

The fibres of plants, the seeds of fruit, or pin-worms, may be 
matted aeons to Batts a ball which will interfere with the fecal 
stream ; but as a ust ing any foreign body which passes the pylorus 
will give no trouble Geiiee ae booed the diameter of the tela 
is much less than that of the intestinal canal. However, the body 
may pass with difficulty certain sharp flexures of the intestine, such as 
the duodenal flexure, or, in rare cases, the flexures of the colon. The 
ileocecal valve may obstruct the passage of the foreign body, but a far 

ter obstruction is afforded by the sphincter ani, so that many 
foreign bodies lie for a long time in the ampulla of the rectum, The 
small intestine, like the lange intestine, is somewhat contracted in its 
lower end. 

Some objects which from their size and shape ought to the 
intestine easily, produce such vigorous contraction of the mu: that 
they are held fast. This is especially true of a biliary calculus. 
According to Naunyn, a biliary calculus which measures more than 
3 em. (1.2 inches) rarely passes through the intestine without trouble, 
An exception exists in case the stone ruptures into the transverse 
colon, Ifa foreign body has some sharp hook or angle, it may 
become firmly fastened in the intestinal wall. 

If any stenosis exists due to an ulcer or scar or new growth, a 
foreign body may be unable to pass it, and acting like a ball-valve it 
may set up symptoms of ileus, A foreign body may rest indefinitely 
in the cecum or yermiform appendix, or in a congenital or acquired 
diverticulum of the intestine, and may do no damage, or at most pro- 
duce an ulceration as long as the fecal current is unobstructed. 

Symptoms and Diagnosis—Foreign bodies which pass through the 
intestine usually give rise to no symptoms, Sometimes they may be 
felt through the abdominal wall, Any symptoms which may be pro- 
duced are due generally to interruption of the fecal current or to 
ulceration which may go on to perforation. In these eases a distinet 
tumor can scarcely be made out. The interruption of the fecal eur- 
rent may be of any degree from the slightest up to complete ileus. 
Obstructive ileus and perforation may coexist 

It is easy to understand the occurrence of symptoms of this ehar= 
acter if there is a history that the patient has swallowed a foreign 
body, or suffers from cholelithiasis, or has not yet recovered from a 
laparotomy. If the history does not throw any light upon the condi- 
tion, the correct diagnosis not even be suspected. From the 
he operator may decide that there is obstruction or that a 
is present, but he may not suspect that the condition is 
due to a foreign body until operation or autopsy reveals it, In some 
cases the foreign body passes spontaneously even after it has produced 
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severe symptoms. Sharp objects, such as needles, splinters of bone or 
wood, may perforate the intestinal wall and give rise to an abscess in 
the abdominal wall without causing intestinal symptoms. 

Fecal tamors develop in the large intestine when the fecal current 
is a eteenaly sloggi egish. Aileen sach cheer should be consid- 
ered foreign bodies is a di: juestion, an im it 

rt in differential Dagar teriaceranidll ata: Bich a 
fecal tumor may reach the size of the fist and can easily simulate a 
tumor of the intestine. The illusion is heightened by the fact that 
such a mass of feces may remain for weeks or months constantly in the 
same situation unaffected by an occasional laxative or enema. These 
fecal tumors yield, however, to a thorough laxative treatment. A 
characteristic symptom of feeal tumor is the fact that it may be 
indented by pressure with the fingers. Gersuny calls attention to the 
further fact that firm pressure with the fi will cause the mucous 
membrane of the intestine to stick to the mass, but it draws 
away again when the pressure is removed. In doing so it gives rise 
to a peculiar crepitus which may be felt. 

A fecal tumor may produce all the symptoms of intestinal obstruc- 
tion, but it is seldom that no space is left between such a tumor and 
the intestinal wall. Formerly it was held that the ulceration due to a 
fecal tumor might continue until the wall of the intestine was per- 
forated, but this view is not sustained by a more careful study of 
recent cases, 

Treatment.—The treatment for a foreign body in the intestine is in 
general the same as that for a foreign body in the stomach, (See page 
279.) Since relatively lange and even pointed objects may pass through 
the intestine successfully, treatment should be at first an expectant one, 
If the character of the Seige body is such that its safe 
through the intestine is highly improbable, operation should a per- 
formed for its removal; otherwise operation should be delayed until 
the object catches somewhere and sets up symptoms of ileus or ulcera- 
tion. In any event the patient should be kept under observation until 
the foreign body has passed the anus or has been removed. 

If operation is performed, it is usually simple enterotomy with 
suture. If the foreign body has badly damaged the intestinal wall, 
a resection may be necessary. If the foreign body is wedged fast in 
the large intestine, it will be desirable under certain circumstances to 
establish 2 temporary artificial anus. This should never be done in 
the case of the small intestine unless one is absolutely sure that be is 
making the artificial opening near the cecum, For further details of 
treatment see the chapters on Ileus and Peritonitis. 


GASTRIC FISTULA. 


A fistula of the stomach not the result of operation is rarely scen. 
Kronheimer in a recent article refers to 70 such cases, the fistula in 
most of them being due to gunshot- or stab-wounds of the stomach or 








282 INFLAMMATORY DISORDERS OF STOMACH AND INTESTINE. 


to some other traumatism. ‘The fistula may follow either a puncturing 
or a subentaneous injury. A puncturing wound may perforate the 
stomach or perforation may develop later as a result of circumscribed 
peritonitis. As the gastric perforation in most of these cases leads to 
perforative peritonitis and death, the rarity of a gastric fistula of this 
sort is easily explained. In 17 of the 70 cases above mentioned, the 
gastric fistula was due to a simple ulcer, and in about the same num- 
ber to a carcinomatous ulcer, The gastric fistula may be the result 
of an accident after operation ; for example, it may be due to giving 
way of imperfect suture of the stomach. The intentional formation 
of a fistula will be described on page 416. 

Most gastric fistulas are nibeaeadl the anterior wall of the stomach 
below the border of the ribs. This portion of the stomach is most 
exposed to accidents, and it is in this situation that a perforating ulcer 
is most likely to produce a fistula. In perforation due to an ulcer in 
other portions of the stomach the site of perforation is separated from 
the anterior abdominal wall by the neighboring organs. Instances 
oceur, however, in which perforation has taken place into the pleura 
and later through the thoracic wall. 

A fistula may be of any size, even so fine that it will admit no 
probe. It may lead directly into the stomach or indirectly after it 
enters a hollow space, In the first case the fistula is usually lined 
with mucous membrane. 

Diagnosis.—The diaguosis of a gastric fistula depends upon the dis- 
charge through it of gastric contents or of test-substances which have 
been swallowed. A fistula of the duodenum above the papilla of 
Vater is not to be differentiated from that of the stomach, except that 
test-substances which are swallowed usually appear a little later. 

If the fistula is very small, it may be difficult to demonstrate its 
true character because the acid fluid from the stomach when mixed 
with the secretion of the fistula itself may be neutralized or even made 
alkaline ; while the use of a probe under such cireumstances will prob- 
ably yield no positive information. The chief importance of a gastric 
fistula is the loss to the patient of nutriment and gastric juice. The 
larger the proportion of gastric contents which escapes through the fis- 
tula, the more serious the loss to the patient, so that if the fistula is a 
large one death from starvation may follow. In Wolfler’s 58 collected 
eases, 11 patients died from the fistula, 27 suffered with it at the time 
of the report; 14 recovered spontancously and 4 as a result of opera- 
tion. The celebrated Canadian, Alexis St. Martin, lived thirty-five 
years with a gastric fistula, ¢ 

An annoying result of the gastric fistula is the irritating and dis- 
tressing action of the gastric juice upon the tissues around the fistula, 
As a result of this the skin is affected by a painful eczema and ulecra~ 
tion. 

‘Treatment.—The treatment of gastric fistula varies according to its 
size, A small fistula may heal spontaneously or may be stimulated to 
do so by caustics or the thermocautery. This simple cure is easily 
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obtained when the fistula is not lined with mucous membrane. For 
example, a fistula which is established according to Witzel’s method 
of gastrostomy heals in a short time after the drainage-tube is removed, 
Larger fistulas require for their certain closure a carefully performed gas~ 
trorrhaphy. The various plastic operations which were previously in 
vogue for the closure of a gastric fistula do not merit deseription since 
they were all founded upon the fear of opening the abdominal cavity. 
They often failed of result. 

Tf a gastric fistula cannot be closed by a simple suture, the abdom- 
inal cavity should be opened, the stomach freed, the perforated portion 
excised if necessary, and the opening in the wall of the stomach elosed 
by a double row of sutures. (See page 398.) The first operation of 
this sort was performed by Billroth in 1877. 

If the gastric fistula is due to carcinoma, a radical operation will 
usually be impossible. Under such circumstances a jejunostomy may 
be desirable. 

A fistula may exist between the stomach and some other hollow 
abdominal organ, the commonest being between the stomach and 
transverse colon. This is usually due to ulceration of the stomach, 
rarely to that of the colon. This condition may be suspected if food 
is found in the stools in a state of digestion that is normal in the stom 
ach. The presence of gastric juice in the stools and the discharge per 
anum within a limited time of test-substances which have been swal- 
lowed are significant signs. In many cases it is possible tp distend the 
stomach with gas or fluid injected through the rectam, Sometimes 
fecal matter from the large intestine will enter the stomach and may be 
vomited. The vomitus will not resemble the feeal vomitus seen in 
ileus, but will contain smaller or larger particles of well-formed feces, 
Such fecal vomiting may be simulated by insane or hysterical patients, 
who have been known to pat feces in their mouths for this purpose. 

Ifa free communication exists between the stomach and colon, there 
is imminent risk of death by starvation. If a fistula exists between 
the stomach and small intestine, this risk is less serious. Uf « fistula 
of this character produces serious symptoms, liparotomy should be 
performed, the affected organs separated, the diseased tissue excised if 
necessary, and both perforations closed by suture. 











EXTERNAL INTESTINAL FISTULA. 


An external intestinal fistula or a fecal fistula, as it is asually 
éalled, is developed in several wa 

1. A penetrating wound may lead to intestinal fistula just as it 
may lead to gastric fistula, The wounded intestine may adhere to the 
wound in the abdominal wall and the discharge take place directly, or 
the discharge of feces may set up a local peritonitis and a fecal abseess 
which subsea bursts outward. Subcutaneous injury may produce 
a fistula in this manner. An intestinal fistula may be connected with 
some portion of the intestine, duodenum, or colon which is not covered 
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with peritoneum. Such a fistula may be due to traumatism or to an 
ulcer, 

2. An intestinal fistula may be functionally established for the 
introduction of nourishment or the discharge of feces (page 458); or 
it may accidentally follow an operation on account of an imperfect 
suture or tam) le after suture, ete. 

3. An incarcerated hernia may become gangrenous and perforate 
externally and so produce an intestinal fistula, If the patient does 
not die as a result of peritonitis, the hernia may be cured in this 
manner. An intestinal fistula may be produced at the umbilicus by 
the division of an abnormal umbilical cord. (See page 142.) 

4. Intestinal fistula may follow ulceration of the intestine secondary 
to tuberculosis, carcinoma, actinomycosis, or appendicitis. . 

5. Tuberculosis or other disease of the peritoneum or abdominal 
wall may pes perforation of the intestine and ultimately an intes- 
tinal fistula. his is true of tuberculosis of the pelvis, which may 
produce a cold abscess that ruptures into the intestine, 

While an intestinal fistula may connect with any portion of the 
intestine, it is most likely to occur in certain situations, especially in 
the inguinal and ileocweal regions. In the latter region are situated 
many inflammatory processes (appendicitis, tuberculosis, and actino~ 
mycosis) as well as many tumors. The umbilicus is also a relatively 
common seat of intestinal fistula. 

The opening into the intestine may be of various sizes. These 
fistulas are divided into direct and indirect. In the latter case, as in 
indirect fistula of the stomach, there exists between the intestine and 
the abdominal wall a larger or smaller hollow space. The fistula may 
be lined with mucous membrane or with granulations. In the first 
case the fistula is pretty sure to be short. 

For the distinction between a simple fecal fistula and an artificial 
anus see page 457. This distinction is well illustrated in Fig. 73. 


Fig, 73, 
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Diograms of an intestinal fistula and of an artificial anus; a, efferent, and d, afferent bowel, 


Properly speaking, an artificial anus is such a fistula as discharges 
all the contents of the intestine. There are all degrees between this 
and a fistula which dischanges only a few drops of fluid. The quan- 
tity of fecal matter discharged is dependent partly upon the size of 
the fistula, but still more upon the freedom with which the afferent 
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and efferent portions of the bowel connect with one another and the 


closed or open oe miata pis 
When a loop of intestine is to the abdominal wall, it has 
a constant tendency to draw away. This is due to the peristaltic 


action and to the firm hold of the mesentery. As a result of this, ad- 
herent intestine may become again entirely free. Furthermore, when 
there is a cylindrical fistula the constant traction upon it draws it out 
into a funnel, the point of which is directed outward, until finally it 
may become closed by granulations, and being covered internally by 
mucous membrane, a perfect cure results. If the whole fistula is lined 
with mucous membrane so that it cannot unite, the tendency of the 
intestine to draw away from the abdominal wall brings the afferent 
and efferent portions of the bowel into more and more of an acute 
angle until finally these two partious lie parallel with a well-marked 
spur between their lumina. is spur corresponds to the mesenteric 
attachment of the intestine. In the case of strangulated hernia with 
ing of the incarcerated bowel the spur exists from the first. 

There are other influences which affect the condition of a fistula, 
Peristaltic action in the afferent portion tends to bring the mucous 
membrane out of the fistula if the lumen of the bowel is directed 
obliquely or perpendicularly to the surface, while peristaltic action in 
the efferent portion has the opposite effect. Intra-abdominal pressure 
tends to produce a hernia at the site of the fistula. As a result of 
these two forces, if the fistula is a large one, the mucous membrane 
will not only reach the level of the skin, but will also become everted 
much beyond it, and indeed there may be prolapse of the whole thick- 
ness of the afferent intestine. The prolapsed intestine may become 
strangulated. When the spur reaches the level of the skin, no fecal 
contents will pass over it into the afferent portion of the bowel. 

‘The effect of a fecal fistula upon the general health of an individual 
depends upon the amount of nourishment which is lost through it. 
This is due, first, to the situation of the fistula; and second, to the 
amount of fecal discharge. If the fistala is in the lowest portion of 
the ileum or in the colon, the Joss to the individual in the ter of 
nourishment is trifling even though the whole | 
through the fistula. It is difficult to determine 

fistula of the small intestine, and such 
larly weighed. It will soon be evident r c 
ground on account of the fecal discharge. is a great 
annoyance to the patient aside from the po ourishment 
which it produces, Suitable apparatus, 
463, lessens this annoyance to a mini: istula which 
discharges solid fecal masses. If | one, such as 
always comes from a fistula connected i 
from one connected with the large intestine 
the apparatus will rarely control the discha [ 
most careful cleansing will hardly be able to prevent 
skin around the mouth of the fistula. ‘This eczema is often very pain- 
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fal, and renders the use of controlling apparatus absolutely im 
sible. The skin in such a condition is ill adapted to tion, since © 
it cannot be thoroughly cleansed and it does not readily heal ; hence 
every attempt should be made by frequent dressings and the use of 
salve upon the surrounding skin to overcome the eczema before per- 
forming an operation. In some causes it is better to keep the patient 
in « permanent water-bath. Such treatment may sneceed in curing the 
most obstinate eczema, although several weeks may be required for 
this. Orthoform, cocaine, and similar remedies may be mixed with 
the dusting-powder or salve in order to relieve the pain. 

Diagnosis.—The diagnosis of intestinal fistula is simple if the dis- 
charge contains much fecal matter, Its character will then be made 
manifest by the presence of biliary pigments, which are yellow or 

nish in the upper portion of the small intestine and dark brown 
in the large intestine. More or less gas will pass through the fistula 
in almost all eases. Ifa fistula discharges only a few drops of mucus, 
diagnosis is more difficult, A test of the digestive power of so small 
a quantity of fluid is unsatisfactory, and such fluid might be derived 
from some isolated portion of intestine, as may be the case with congen- 
ital umbilical fistula, The odor of the discharge may mislead, since the 
contents of an abscess situated close to the intestine often have a fecal 
odor due to development in it of Bacterium coli, Furthermore, the 
contents of the upper portion of the small intestine possess very little 
odor. ‘The microscopical examination of a discharge may clear up the 
diagnosis by showing the presence in it of striated muscle-fibres, starch- 
granules, vegetable fibres, or some substance, such as charcoal or lyco~ 
pediom, which has been swallowed as a test. In order to facilitate the 
collection of a discharge a fistula may be temporarily plagged. 

Tt is sometimes of great importance to determine whether a fistula 
is situated high up in the small intestine. If so, it may be unsafe to 
delay operation until an eczema has healed. Some idea of the situation 
of a fistula may be obtained by the color of the bile, by the degree of 
digestion shown in the discharge, and by the length of time which elapses 
between the ingestion of a test-substance and its appearance at the 
mouth of the fistula; but such facts are less significant than a steady 
gain or loss in weight. 

A fistula of the lange intestine may sometimes be differentiated 
from one of the small intestin water into the rectum, since 
the fluid will rarely pass the ileocweal valve. The length of time which 
elapses before the water flows out ind the quantity of 
water which may be introduced wit! s through the fis 
tula, are other points which may assist in Sometimes the 
mucous membrane which appears at the mou is sufficiently 
characteristic for a diagnosis. The mucous f the small 
intestine looks like velvet on account of its numerous y hile that 
‘of the lange intestine is smooth and shi fistula has existed 
a Jong time, these characteristics may be altered. 5 

Tn fistula so large that two openings in the bowel are visible or 
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palpable, it may be important to determine which is the afferent and 
which the efferent portion. The discharge of fecal matter will usually 
determine this point, Furthermore, the afferent bowel is larger and 
shows a greater tendency to prolapse, while the efferent bowel is much 
contracted, and if the condition has existed a long time even atrophic. 
A spur is a prominent feature of a large fistula, but it cannot be seen 
through a small one, although its presence may be shown by introdue- 
ing two probes. 

Treatment.—The discomfort of every intestinal fistula is so great 
that it should always be closed if this can be done with safety to the 
individual. In some cases success follows a simple operation, while in 
others the conditions are so complicated that much time and patience 
are required before closure ean be effected. 

For practical purposes intestinal fistulas may be classed as simple 
and complicated, A simple fistula is one produced by some affection 
or traumatism which has been entirely recovered from ; for example, a 
fistula due to strangulated hernia or to some operation. A rapeseed 
intestinal fistula is due to some disease which still exists; for example, 
appendicitis, tuberculosis, actinomycosis, carcinoma. Under such cir- 
cumstances treatment of the disease itself overshadows that of the 
fistula, and the cure of the fistula by one of the various methods 
previously described will usually depend upon the ability of the surgeon 
to remove the diseased portions. The treatment of such diseases is 
considered elsewhere, while the operative treatment of a simple intes- 
tinal fistula is described on page 463, 
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A fistula may connect the intestine with some other hollow organ, 
This organ may form a part of the alimentary canal (gastro-intestinal 
fistula); or it may be associnted with the alimentary canal (fistula 
between the gall-bladder and the intestine); or it may have no normal 
connection with the alimentary canal (kidney, pelvis of the kidney, 
ureter, bladder, Fallopian tube, uterus, vagina). Finally the fistula 
may lead into the pleural cavity, Such a fistula may be due to some 
one of the various causes mentioned in the preceding pages or it may 
result from a calculus within the organ in question (cholelithiasis, 
nephrolithiasis, ete.). 

An internal fistula usually exists between adjacent organs; for 
example, between two coils of intestine, or between the kidney and the 
adjacent colon or duodenum, between the small intestine and the female 
pelvic organs, ete. 

A fistula between different portions of the alimentary canal, or one 
between the biliary and alimentary tracts, causes few or slight symp- 
toms unless a considerable portion of intestine is climinated. In that 
case symptoms of starvation may arise. 

Gastro-intestinal fistulas have been spoken of on page 283, 

A fistula between the biliary passages and the intestine is not so 



































288 INFLAMMATORY DISORDERS OF STOMACH AND INTESTINE. — 


very rare. In the normal condition of the biliary ducts a stone larger 
than a cherry cannot through them into the duodenum, A larger 

stone can only enter the intestine by rupture of the wall of the duet or 
‘of the wall of the gall-bladder, and if commencing necrosis causes the 

affected wall to adhere to the intestine the rapture will take place with- 

out discharge of fluid into the peritoneal cavity. Sometimes this occurs: 

without special symptoms, and sometimes there are symptoms which 

cannot be distingnished from those of cholangitis or of peritonitis. 

When the fistula has once been established, it gives rise to no farther 

symptoms, and the abnormal opening into the intestine does not seem 

to injure the biliary passages, although, as shown by recent examina- 

tion by Radziewski, intestinal bacteria te to the finest radicles 

of the biliary tract. Probably the continuous flow of bile protects the 

liver from serious infection. Such a fistula, as far as known, has never 

given rise to surgical operation for its relief. If the bile passes directly 

into the aa intestine, the absorption of fat from the food may be 

much reduced. 

Fistulas between the rectum and some portion of the genital tract 
are not uncommon. These are discussed in another section of this 
book. Pregnancy is the commonest cause of genital fistula, which opens 
above the rectum. Many of these fistulas result from operations 
formed during labor and others from inflammation which attacks some 
adjacent portion of intestine and sets up a fistula, Others come from 
operations performed for the removal of tumors, ete., and still others 
from disease of a pelvic organ or intestine, for example, tuberculosis, 

Narath, who searched the literature on this subject up to 1896, 
found records of 14 cases of fistula between the intestine and uterus, 
In 10 of these the fistula opened into the small intestine, once into the 
small intestine and cweum and three times into the sigmoid colon. 
He found 25 cases of fistula between the vagina and intestine, in 23 
of which the small intestine was involved. The portion of the small 
intestine involved in these cases was almost invariably the ileum. 

Diagnosis—The presence of a fistula between the intestine and 

ital organs is shown by the discharge of fecal matter from the 

ter, This of itself is disagreeable to the patient, and in addition 
there may be a serious loss of nutritive material if the fistula is high 
up. ‘The diagnosis is usually not difficult. Palpation and inspection 
will show whether the fistula connects with the vagina, and if not, it 
probably opens into the uterus, as an opening into a Fallopian tube is 
extremely rare, 

A fistula between the kidney and the duodenum may lead to death 
from starvation, A fistula communicating with the colon is not so 
serious Both of these conditions are extremely rare. 

Chayannaz collected reports of 95 fistulas between the bladder and 
intestine. The portion of intestine involved was, 43 times the rectum, 
14 times the sigmoid colon, 8 times some other portion of the colon, 8 
times the small intestine, 4 times both the colon and small intestine, 
and once the appendix. In 18 cases it was uncertain what portion 





INTERNAL INTESTINAL FISTULA, 289 


of the intestine was involved. The cause of the trouble was, 5 times 
tuberculosis, 9 times some other inflammatory process, 4 times carci- 
noma, and twice trauma. 

The establishment of a fistula between the sigmoid flexure and the 
bladder in case of carcinoma of the former organ is by no means rare. 
‘The fistula may reveal itself by the sudden development of cystitis or 
by the passage of gas with the urine. In some instances the passage 
of gas with the urine is noticed before the carcinoma of the intestine 
has been suspected. When the disease has gone thus fur, radical opera- 
tion is, of course, impossible. 

The result of a fistula between the intestine and bladder may be 
the discharge of urine into the intestine or feces into the bladder, 
Sometimes there is a flow in both directions. The presence of more 
or less urine in the intestine does not excite serious symptoms. If it 
is discharged into the lower intestine, it passes out of the anus, and if 
it is discharged into the upper intestine it is partly resorbed. If it is 
discharged into the duodenum or stomach, it may excite vomiting. 
Tf renal calculi exist, they may pass with the urine through the fistula. 
Morris mentions a case in which they were discharged from the mouth, 
the nose, and urethra. 

The exeape of feces into the urinary passages is a much more 
serious matter. Inflammation is set up in the bladder and the infec- 
tion soon spreads to the ureters and then to the kidneys, for the deserip- 
tion of which the reader is referred to the sections devoted to these 
organs. 

Diagnosis —The diagnosis of a fistula between the intestine and 
bladder is often easily made either macroscopically or microscopically. 
Tf the fistula discharges feces sporadically, none may be in the urine 
at the time of examination, and the diagnosis may therefore be in 
doubt, The facts that the urine has a fecal odor and that gas is passed 
from the bladder are not alone sufficient for the diagnosis of fecal 
fistula since the urine may possess these characteristics although an 
actual communication with the intestine does not exist. In doubtful 
cases test-substanees, such as Lycopodium or raw starch, may be swal- 
lowed and sought for in the nrine. If the current in the fistula is 
from the bladder to the intestine, the patient may be given methyl- 
blue or some other substance which is eliminated through the kidneys, 
in order to see if it will appear in the feces. 

Treatment.—The treatment of an internal fistula is similar to that of 
an external one, If the patient snffers from incontinence or is threatened 
with starvation, an attempt should be made to close the fistula. Small 
fistulas usually close spontaneously, If they open into the vagina or 
some other accessible ongan, they may be touched with caustic or a 
plastic operation may be performed. The treatment of fistula between 
the reetam and bladder or vagina is diseussed in connection with the 
diseases of the rectum. Treatment in all other cases should be by 
laparotomy. The affected organs should be separated one from the 
other and each closed by suture. Sometimes an additional operation 
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must be performed, such as circular resection of the intestine, intestinal 
anastomosis, nephrotomy, nephrectomy, ete. The surgeon must always 
be sure that the feces and urine can pass through the natural channels 
or else he must devise some new way for their escape. 

The separation of the intestine from the other hollow organs ma: 
present such difficulties that it may be better to close either one or bot 
ends of the adherent portion of the intestine, thas separating it at one 
or both ends from the rest of the intestine. Operation for internal 
intestinal fistula should only be undertaken when the cause of the fis- 
tula is capable of being overcome. Thus, if a fistula is due to an 
inoperable carcinoma or tuberculosis, it had better be left alone. 


STENOSIS OF THE PYLORUS. 


Stenosis of the pylorus gives rise to a more or less pronounced 
group of symptoms which are not wholly separable from the disease 
which pea the stenosis. This topic is properly considered in a 
surgical text-book since internal remedies are rarely sufficient to effect 
& permanent cure except perhaps in cases of pyloric spasm, a condition 
which is not thoroughly understood. Surgical treatment by removing 
or circumventing pyloric stenosis has won many striking successes ; 
therefore a mechanical stenosis of the pylorus may well be considered 
as a surgical disease, 

In speaking of stenosis of the pylorus reference is made to any 
narrowing whether it be situated exactly at the pylorus or below it, 
but not below the papilla of Vater. The chief causes of such narrow 
ing are scars the result of caustics or ulcers, fresh ulcers, and new 

wths, usually of the nature of carcinoma. Occasionally a foreign 
ody becomes wedged in the pylorus, or the pylorus is partially ob- 
structed by external compression or external adhesions. There are 
also congenital anomalies and instances of muscular spasm. 
the nature of the case pyloric stenosis is in most instances a slowly 
progressing affection, with periods of comparative quiet and possibly 
of improvement. 

iptoms.—Dyspepsia is one of the chief symptoms of stenosis of 
the pylorus, and is marked by anorexia, nausea, conted tongue, eructa- 
tions, bad taste in the month, ete. These symptums are partly due to 
the overfulness of the stomach or its delay in emptying itself, and are 
partly due to a eatarrh of the mucous membrane which sooner or later 
develops. The catarrh may be the direct result of obstruction or it 
may be due to an ulcer or cancer which causes the obstruction. Pylorie 
stenosis is not of itself painful, but the patient usually experiences a 
feeling of weight in the epigastrium and more or less pain when exter- 
nal pressure is made. This pain on pressure is diffuse and not ciream- 
scribed, as is almost always the pain due to ulcer. If the stenosis is an 
accompaniment of recent ulceration, there may be a point in the back 
painful to pressure. Otherwise this sign is wanting. Sometimes the 
active peristaltic motions of the stomach are painful. Vomiting is 
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always present if the stenosis is well marked, and it is often produced 
by a moderate degree of stenosis. It may be due to an unnatural dis- 
tention of the stomach or to irritability of the mucous membrane as a 
result of the catarrh, etc. In extreme cases vomiting continues even 
though the stomach is empty. A patient whose stomach is overloaded 
tay vomit early in the morning fool e eaten the preceding day, or, indeed, 
the food vomited may haye been eaten several days before. This one 
symptom alone is not sufficient to establish a diagnosis of overdistended 
stomach since particles of food may remain hidden for some days in the 
pouches of the uleerating tumor and later be expelled by vomiting. 

The motor function of the stomach is disturbed. ‘The retention of 
food may be slight, or it may be complete, so that nothing passes the 
pylorus. Such absolute retention is mrely seen since the trouble 
develops gradually, and before retention becomes absolute the patient 
usually dies. Therefore complete pyloric obstruction is an acute 
trouble. (See page 294.) 

For convenience motor insufficiency is divided into degrees. Tn 
the first grade digestion ix delayed, but early in the morning the stom- 
ach is found empty. In the second grade it still contains food ten 
or twelve hours after the meal; that is to say, it never completely 
empties itself. This disturbance of motor function ids partly 
upon the size of the pylorus and partly upon the power of the muscles 
of the stomach. These patients suffer greatly on account of the 
which affects the gastric wall as a result of catarrh. The loss of mus- 
cular power is more marked in malignant than in benign stenosis. 
There is often a disproportion between the degree of anatomical 
stenosis and the loss of muscular power. “The overloading of the 
stomach often results in dilatation of the stomach or ectasia, as it 
has sometimes been called. 

The terms dilatation of the stomach and motor insufficiency of the 
stomach are by no means synonymous since there may be great loss 
of muscular power even in a small stomach. An example of this is a 
diffuse cancerous infiltration without enlargement of the stomach, In 
other cases a stomach which exhibits motor insufficiency may be much 
shranken. There are also instances of dilated stomach in which there 
is no muscular insufficiency, Such a condition is common in diabetes. 
5 A dilated stomach usually sinks toward the lower abdomen, a con- 

ition known as gastrectasia. If the rectasia is of high degree, 
the abdomen presents a characteristic Aiaeten The ium 
or hypogastrium contains the much distended organ, while the epigas 
trium sinks in above the transversely placed lesser curvature. This 
condition can often be observed without artificial distention of the 
stomach, all such artificial distention makes the appearance 
iki tess ae Sr OG oon one found. The 

sunken greater cnryature of stomach dragging upon 

an adherent opie produces a kink which -increases the degree of 
stenosis, and this leads again to increased distention and sinking of the 
stomach. Splashing sounds often accompany pyloric stenosis and may 
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be the source of great annoyance to the patient, These signs have 
little weight in disgnosis unless they are heard at a time when the 
ieeenar hala normally be empty. Then they are indicative of motor 
insufficiency. 

Like ae hollow muscular organs, the stomach attempts to over- 
come the stenosis by increased muscular effort. This increased peri- 
stalsis may wap two kinds, The usual form is an increased normal 
peristalsis, the waves of which proceed from left to right, and which 
are produced spontaneously, or may be called forth by sti or tap- 
ping upon the stomach. The thinner the abdominal wall the more 
Fadily such increased peristaltic action can be observed. As normal 
peristaltic motion of the stomach can scarcely be detected even in very 
thin persons, a well-marked peristaltie wave may always be regarded 
as peoligiesl The other form of increased istaltie action is 
rarely seen. It is a sort of stiffening of the gastric wall which comes 
on spontancously or as a result of irritation, and may involve the 
whole stomach or only part of it. Such a condition manifests itself 
by the convexity communicated to the abdominal wall, while the ten- 
sion of the stomach can easily be detected by palpation. In a few 
minutes this rigidity subsides or passes into peristaltic waves. Some- 
times the two forms of peristaltic action coexist or one follows the 
other. This gastric rigidity is often painful while the increased peri- 
staltic action In the form of wayes rarely causes pain. 

The increased capacity of the muscular wall results in hypertrophy 
within certain limits. Sooner or later the hypertrophy gives way to 
dilatation, 

Tnereased peristalsis is almost invariably a sign of pyloric obstrue- 
tion, although in rare instances it may have a purely nervous origin, 
Still, the absence of increased peristalsis is no proof that stenosis does 
not exist. Such an increased peristalsis may already have passed into 
one of atony or the atonic condition may have developed directly as a 
result of stenosis without an intermediate hypertrophic stage. 

Stenosis of the pylorus is not in itself palpable, although the con- 
dition which leads to it may be. Stenosis may be accompanied with 
increased, normal, or decreased acidity, or there may be an absence of 
free hydrochloric acid. This depends not upon the stenosis, but upon 
the condition of the mucous membrane of the stomach. If the degree 
of motor insufficiency is slight, the stomach will often produce great 

uantities of acid secretion, If hydrochloric acid is absent, lactic acid 
levelops sooner or later even though the patient has no carcinoma, 
If there is well-marked atrophy of the mucous membrane, a state of 
achylia gastrica may be brought about, Mechanical obstruction leads 
to an increase in bacteria, As long as the gastric contents contain 
hydrochloric acid the ferments found are chiefly yeast and sarcine. 
When hydrochloric acid is absent, lactic acid ferments are also present, 

‘The effects of pyloric stenosis upon the general system are due to 
the decreased absorption of nourishment. Food which does not pass 
the pylorus but remains in the stomach and undergoes degenerative 
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changes, is of little value to the body since the stomach has scarcely any 
power of resorption. Furthermore the decay of the gastric contents pro- 
duces poisonous substances which exert an unfavorable influence upon 
the body. Thus the patient loses weight, especially on account of the 
reduced absorption of fluid, while the seeretion of the stomach is 
increased. This anhydrwemia, as the decrease of fluid in the body has 
been called, is shown by dryness of the skin and mucous membranes, 
diminution in the quantity of urine, and the high specific gravity of 
the sume. The quantity may be less than 300 c.c, in twenty-four 
hours. The patient suffers from thirst which the overfull stomach 
cannot relieve, In spite of the bad appearance presented by the 
patient his blood may contain a normal or even an increased percentage 
of hemoglobin, a fact which is explained by the decrease in the fluids 
of the body. This is even the case when the stenosis is due to carci- 
noma. The stools are seanty and hard and the patient complains of 
obstinate constipation, 

Diagnosis — The various symptoms described above suffice in most 
cases to establish a dingnosis of pyloric stenosis, Stagnation of the 
gastrie contents is shown by passing a stomach-tube before food has 
been taken in the morning and by examination after breakfast and 
after a test-meal. The degree of stagnation cin always be known. 
‘The methods of examination are spoken of in Chapter XII. The degree 
of anatomical stenosis is not of practical importance, Prognosis and 
treatment rest rather upon the functional disturbances of the digestion 
as shown not only by the condition of the stomach, but also by the 
condition of the whole body ; therefore such symptoms as emaciation, 
anhydewmia, and ischuria are fully as important as the more strictly 
local symptoms. 

There are two conditions w! 
stenosis. One is the so-called idiopathic or atonic insufficiency, and 
n. A differential diagnosis between 
stenosis cannot be made with cer- 
























gastric contents, that is to say, t 
Pylorie spasm will be accompa 
This condition is also one of extreme rarity, and if it leads to the s 


ggastro-enterostom 
ied by other well-marked symptoms, 
ne 
disturbances as a trae stenosis of the pylorus, it requires the sume sort 
of treatment, uamely, that the abnormally contracted pylorie mascle 
should be overcome by pyloroplasty or gastro-enterostomy. 

Prognosis and Treatment.—If the pyloric stenosis is of slight degree, 
it may produce a number of unpleasant symptoms, but does not harm 
the general organism. If it is of severe degree, the injuries which it 
exerts npon the general organism are marked and tend to increase 
asa rule, Internal treatment, gastrie lavage, foreed feeding, rectal 
feeding, electricity, and massage all fail to cure well-developed pyloric 
afenosia + conseanently snecieal treatment is absolutely indicated if 
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there is motor insufficiency of the stomach and the general health is 
affected. 


Tf the stenosis is of slight degree, treatment will depend a good deal 
on the cause of the stenosis. If carcinoma is suspected, operation 
should be performed at once, whereas if the stenosis is due to a recent 
ulcer medicinal treatment should be employed. When this fails and 
the condition of the patient is growing worse, operation is indicated, 

The aim of ical treatment should be to overcome the cause of 
the trouble when this is possible. Stenosis due to carcinoma and to 
benign ulcer is spoken of on pages 320 and 376. If the stenosis is 
due to external compression, for example, that caused by an adherent 
gall-bladder, or if it is due to kinking and adhesions, the mechanical 
cause should be removed. If this is not possible, the harmful effects 
of the stenosis may be overcome by gastrojejunostomy (page 428), 
‘or, in rare cases, by gastroduodenostomy (page 427). If the stenosis 
is a purely cicatricial one, or is due to spasm of the pylorus, either 
a pyloroplasty (page 423) or gustro-enterostomy may be performed. 
Pyloroplasty is preferable when the conditions are such that it can 
be easily and safely performed, A successful plyoroplasty restores 
the physalogical conditions. Gastro-enterostomy produces a new outlet 
to stomach which may act perfectly or it may produce new diffi- 
culties. Cases of ulcer of the jejunum following gastro-enterostomy 
show that this organ sometimes suffers from the direct flow into it 
of the acid gastric contents. In hyperacidity of the stomach this is 
a real objection to gastro-enterostomy if pyloroplasty is technically 
feasible, 

Hour-glass Stomach.—Stenosis of the body of the stomach is a con- 
dition which in rare cases is congenital. Its usnal cause is an extensive 
ulcer or the scar which results therefrom. The symptoms of hour-glass 
stomach are stagnation’ of the food together with the various results 
which may follow delayed digestion, and which have been spoken of 
in detail in this chapter, . e stenosis lies from the 
pylorus, the more striking will be ‘i 
examination, between this condi 
in many cases the diagnosis of hou 5 aide at all, will 
be more or less a probable one. ferential diagnosis 
between this condition and that of stenosis of the pylorus has little 
practical importance since in either case operation is indicated and the 
operator will haye to be guided by what he finds after the abdomen is 
opened. Hour-glass stomach may be treated by gastro-anastomosis or 
gastroplasty or gastro-enterostomy, or a combination of the last-named 
two operations. (See puge 427 > 

Acute Pyloric Obstruction —This condition as compared with 
chronic stenosis is extremely rare. It may be produced by a foreign 
body or by a kink, but the obstruction under such circamstances is 
likely to be incomplete. Sometimes operation upon the lower biliary 
passages is followed by acute obstruction of the duodenum due to a 
deeply seated tampon, The results of such obstruction are dilatation 
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of the stomach with continuous vomiting, symptoms which rapidly 
subside if the tampon is removed. 

By far the commonest cause of acute pyloric obstruction is acute 
gastric dilatation. If the stomach is abnormally Jow in the abdomen 
and its dilatation reaches a certain degree, a kink is produced at the 

wlorus which may absolutely prevent the escape of gustric contents 
into the intestine. Such a kink may occur at a point where the mov- 
able superior portion of the duodenum joins the fixed descending por- 
tion, or it may occur at a point where the superior mesenteric vessels 
cross the inferior portion of the duodenum. If the dilated stomach 
pushes the small intestine firmly downward, the mesentery may so 
press upon the duodenum as to obstruct its lumen. 

The causes of acute ie dilatation which have been noted are 
overfilling of the stomach, narcosis, especially in operations upon the 
biliary passages, lesions of the spinal cord, and external compression 
by a band, plaster-of-Paris jacket, ete. 

If the pylorus is obstructed, the stomach may become enormously 
dilated in a short time. It may extend to the symphysis. The mus- 
cles of the stomach, already weakened and overdistended, are unable 
to empty the organ. It has been suggested that there is a valvular 
obstruction of the cardia, but this seems doubtful since the most 
extreme cases are accompanied by repeated vomiting. If the obstruc- 
tion is at the point where the mesenteric vessels cross the duodenum, 
the vomitus will contain bile. Unless the obstruction is speedily 
relieved the patient will die. 

Treatment.—The treatment of acute gastric dilatation consists in the 
emptying of the stomach by means of a tube, which alone will suffice 
cases to relieve the obstruction. Elevation of the pelvis or a 
knee-chest position of the patient is often of service by bringing the 
small intestine up out of the pelvis. In view of the extreme paralysis 
of the gastric muscles it is doubtful whether gastro-enterostomy is 
indicated. 

Wiesinger observed a case of volvulus of the stomach with obstrue- 
tion of both the cardiac and pyloric orifices, which he relieved by 
operation. 








CHRONIC INTESTINAL STENOSIS. 


Certain symptoms follow gradual obstruction of the intestine what- 
ever may be its cause. These symptoms are often so prominent that 
they mask other symptoms due to a particular lesion. These symp- 
toms of chronic intestinal stenosis are of the greatest importance since 
they form a clear indication for operation irrespective of the nature 
of the lesion. When the abdumen has been opened, it will usually be 
possible to recognize the cause of stenosis, and accordingly to perform 
resection of the intestine, entero-anastomosis, elimination of a portion 
of intestine, or to establish a fecal fistula, ete. 

A moderate contraction of the intestinal Inmen mav cive rise to no 
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symptoms whatever, and will not therefore be recognized unless it is 
complicated by kinking or adhesions, ete. Under such circumstances 
a moderate degree of stenosis may be suddenly changed to a complete 
obstruction which will produce the symptoms of acute ileus. For the 
sake of convenience the causes of chronic intestinal stenosis may be 
divided into those which act from within the intestine and those which 
act upon it by pressure from without, In the former class are cies- 
trices following ulcers, tumors, foreign bodies, and museular spasms, 
and in the latter class tumors outside the intestine, abscesses, kinking, 
and adhesions. Just how soon the stenosis begins to obstruct the feeal 
stream depends partly upon the character of the feces, whether fluid or 
solid, and partly upon the power of the intestinal muscles. Thus in 
the small intestine the stenosis may reduce the lumen to the size of a 
Jead pencil without producing symptoms. When the stenosis becomes 
so marked that the fecal stream is interfered with, the intestine above 
it ually dilates and there follows hypertrophy of the muscular 
due to increased peristaltic action. This hypertrophy of the 
musculature shows itself very promptly, in some cases within a few 
days, and it may suflice to overcome the obstruction for a long time. 
This condition is exactly similar to eccentric hypertrophy of the heart. 
Tt has, of course, its limits, and if the stenosis is permanent or pro- 
ive, as is usually the case, the intestine above the stenosis will 
Berens enormously dilated and its wall although thickened will be 
Bey paralyzed. As a result of circulatory disturbances ulcer may 
levelop and may lead to perforation. 

The length of intestine which is involved in hypertrophy and dila- 
tation varies greatly, as does the degree of dilatation. The portion of 
intestine below the stenosis shrinks on account of the limited quantity 
of feces which passes through it. Thus either the small or the large 
intestine may appear no greater than the little finger. In rare cases 
the lower portion of the intestine is also dilated. 

The symptoms due to intestinal stenosis vary according to the 

tion of intestine affected. They will be described under the three 
Pecdiigs of stenosis of the duodenum, stenosis of the small intestine, 
and stenosis of the large intestine. Stenosis of the rectum is described 
in Volume V. 

Stenosis of the duodenum produces symptoms which differ accord- 
ing as the stenosis is above or below the papilla of Vater, If it is 
above this papilla, the flow of bile and pancreatic juice is not inter- 
rupted, whereas if it is below the papilla, these fluids will flow, at 
least in part, into the stomach. If the stenosis is at the papilla, the 
flow of bile and pancreatic juice may be partially or wholly inter- 
fered with, 

The symptoms of suprapapillary stenosis are almost identical with 
those of pyloric stenosis. The upper portion of the duodenum dilates, 
and this dilatation extends to ie pylorus and later to the stomach, 
As the secretion of the portion of the duodenum above the papilla is 
not especially characteristic, the contents of the dilated stomach will 
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not differ from those of the stomach which is dilated as a result of 
pyloric stenosis. This is true whatever the cause of the stenosis. 

In infrapapillary stenosis more or less: of the bile and pancreatic 
juice will find their way into the stomach and will give to its contents 
well-marked characteristics, It is very significant of this form of 
stenosis, if when the stomach has been washed ont and the water is 
returning clear it suddenly becomes tinged with bile, although no 
pressure has been made. If the stenosis is of marked degree, a 
diminution of the bile and pancreatic juice may be noted in the stools. 
Tf the stenosis is of mild degree, it is well-nigh impossible to distin- 
guish it from suprapillary stenosis. 

Papillary stenosis when well developed gives rise to characteristic 
symptoms. This is especially true of carcinomatous stenosis. There 
will be ieterus of a chronic character, although the symptoms of 
obstruction in the liver and gall-bladder are slight or wanting. Bile 
may be diminished or wholly wanting in the stools. The obstruction 
to the flow of pancreatic juice may lead to glycosuria and the stools 
will show evidences of faulty pancreatic digestion. This condition 
must be differentiated from cholelithiasis, carcinoma of the gall-blad- 
der, and carcinoma of the pancreas. 

Stenosis of the upper portion of the jejunum produces essentially 
the same symptoms as infrapapillary duodenal stenosis, The farther 
down it is situated, the more prominent the intestinal symptoms 
become and the less prominent the gastric symptoms. The symptoms 
of chronic gastric retention will not be present unless there is a high 
degree of stenosis. Temporary retention of food in the stomach with 
vomiting may be due to the fact that chronie intestinal stenosis becomes 
temporarily a complete stenosis, Under such circumstances the con- 
tents of the intestine above the stenosis may pass into the stomach 
and be vomited. The stagnation in the intestine leads to abnormal 
bacterial development, and this gives to the vomited material a strong 
feeal odor. Intestinal stenosis may produce vomiting by reflex action 
even though there is no gastric retention. Thus vomiting may aecom- 
pany attacks of colic. Material vomited from such a cause will come 
only from the stomach and duodenum, Stenosis of the small intestine 
gives rise to such dyspeptic symptoms as loss of appetite, eruetations, 
bad taste in the mouth, coated tongue, ete. A patient with intestinal 
stenosis usually learns that hearty eating brings on an attack of colic, and 
therefore limits his diet as much as possible though his appetite is good. 

‘The most important symptoms of intestinal stenosis are the visible 
dilatation and increased peristalsis of the portion of the intestine above 
the stenosis, When the stricture is situated very high up, the portion 
of intestine above it is too short to permit of marked dilatation, since 
the fluid easily regurgitates into the stomach, Such regurgitation is 
more and more difficult the farther the stenosis is removed from the 
stomach, Local meteorism is therefore produced, This may be dif- 
fuse or distinctly local. Sometimes the exact outline of the intestine 
may be made out, especially jf the abdominal walls are thin or the recti 
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museles are widely separated. The .distinetness with which the intes- 
tinal coils may be seen or even felt depends not only upon the 
of dilatation, but also upon the contraction of the intestinal wall. jis 
contraction may oecur in waves corresponding to normal peristalsis. 
These waves begin at about the same point, and all end at a definite 
_ point, which is, of course, the point of stenosis. The contraction may 
also be of a tonic character. This tonic contraction takes place as 
follows ; The larger or smaller portion of intestine whose outline was 
not previously visible becomes suddenly uniformly contracted and feels 
to the palpating finger quite distinct and hard, This contraction is 
generally accompanied by colicky pain. After a few seconds, or in 
some cases a few minutes, the intestine gradually loses its rigidity and 
the pain disap Sometimes as the contraction passes off a dis- 
tinct gurgle is hee. Such tonic contraction may be caused by strik- 
ing or rubbing the abdomen, by the ingestion of food, or by psi 
influence. Often the patient will describe these attacks with such 
exactness that a diagnosis of intestinal stenosis is readily made. 

The tonic contraction is relieved by the passage of intestinal con- 
tents through the stenosed portion, or more frequently by regurgita- 
tion. The affected portion of intestine lies quiet until the peristaltic 
action above drives into it additional fecal matter, and this in turn 
excites tonic contraction. 

Pain of a colicky character is the common accompaniment of tonic 
contraction. Tt is not invariable, and it may also occur without visible 
contraction of the intestine. 

The intestinal contraction above described is the most important 
symptom of intestinal stenosis. It is not an absolute sign, however, 
since in certain cases of neurosis peristaltic action may be increased 
and tonic contraction may also occur. But in such circumstances the 
portion of intestine affected will vary from time to time, while in 
intestinal stenosis the portion affected is always that immediately 
above the stenosis. Furthermore, in neurotic contraction dilatation of 
the intestine will be wanting. 

Tf the dilated intes ; so situated that it can be carefully exam- 

ed mpanitie in the period of 

rentiated from the sur- 

high note, which is 

dication of dilata- 

tion is the splashing sound whi ed in the interval 

between contractions. This ii m ars in the intestine 

under no other condition except. pe e enteritis, and then it 
will not be constant in the same place. 

Stenosis of the small intestine has ni upon the character 
or form of the stools, Their amount : ree depend upon the 

of stenosis. Constipation is the hoa is present, 
it is due to an accompanying catarrh | ntestine. If the 
stenosis is situated near the caecum, diarrhea fernate with con= 
stipation just as it often does in stenosis of the | intestine, 
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The urine is seanty and concentrated on account of the interference 
with intestinal resorption, The quantity of indican in the urine is 
increased in most cases. From such increase it is not possible to draw 
reliable inference as to the site or degree of such stenosis. 

Stenoses of the small intestine may be multiple, in which case 
there will be a series of hypertrophied and dilated portions causing 
the intestine to resemble a string of sausages. Multiple stenoses cannot 
be differentiated clinically from a single stenosis. 

Stenosis of the large intestine, if situated in the neighborhood of 
the ileoeweal valve, produces symptoms which are similar to those of 
stenosis of the small intestine because the lower portion of the ileum 
is involved in the obstruction, A differential diagnosis will therefore 
depend upon the presence of a palpable obstruction, which in the case 
of cwxcal stenosis can almost always he made out. 

Stenosis of the lower portion of the large intestine is characterized 
by slight symptoms, The intensity of peristalsis of the small intes- 
tine is about twenty-five times that of the large intestine. Any 
obstruction therefore in the small intestine excites the most powerful 
peristaltic action. Such is not the case in the large intestine, where 
even a high degree of stenosis may produce no other symptoms than 
constipation and slight meteorism. Every surgeon of experience must 
have opened the abdomen for acute ileus and found to his surprise a 
stenosis of the large intestine which apparently had lasted for months 
with few symptoms until the obstruction became complete. Careful 
examination of such a patient will show, however, a local meteorism 
in both lumbar regions if the obstruction is in the sigmoid colon or 
rectum. The stools are always altered. There may be obstinate 
constipation or diarrhea, or one condition may alternate with the 
other. The diarrhoea is due to catarrh of the large intestine which is 
the result of the retention of feces above the stenosis, Small quan- 
tities of mucus and fluid portions of the feces constantly pass the 
stenosis. ‘This facet should be borne in mind so that the mistake shall 
not be made of diagnosticating stenosis as simple colitis. A ribbon- 

ition of the stools may be produced by stenosis in the rectum 








like conditi 
or lowest portion of the sigmoid colon. The presence of pus, blood, 
or fragments of tumor is of far greater importance in indicating the 
nature of the stenosis. If the stenosis is accompanied with ulceration, 
the stools usually have a most offensive odor. Distention of the 
rie with air or water is a valuable means of diagnosis, (See page 
36. 

Treatment.—The effect of intestinal stenosis upon the general condi- 
tion of a patient depends in great measure upon the character of the lesion, 
The treatment of a cicatricial stenosis may be quite different from that 
demanded by a tuberculous or carcinomatous stenosis. Intestinal 
stenosis may injure the patient by depriving him of nourishment and 
causing pain. Furthermore if the stenosis is a narrow one, it carries 
with it the risk of acute ileus, while in the dilated portion of intestine 
ulcers may form which in their turn may lead to. perforation and veri- 
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tonitis. Thus even benign stenoses produce death sooner or later. 
For these reasons chronic intestinal stenosis wherever situated is a 
serious affeetion and one which requires operative treatment. The 
temptation to postpone operation is peculiarly strong in chronic stenosis 
unless some complication arises which immediately threatens life. 

‘The operative measures to be considered are : 

1. Complete removal of the stenosed portion by resection. This 
operation is only indicated in malignant tumors whose radical removal 
seems possible. In tuberculosis and other ulcerative processes the 
indication for resection is a relative one, dependent not a little upon 
the technical difficulty of the operation, 

2. Simple entero-anastomosis. 

3. Complete or incomplete intestinal climination. 

4. Artificial anus. 

The technic of these operations, and the special indications for their 
performance, are given on pages 458 et seg. 

The most important feature of non-operative treatment for intes- 
tinal stenosis is the patient’s diet. Solid indigestible substances may 
change an incomplete into a complete stenosis. In stenosis of the 
small intestine laxatives work injury by unnecessarily increasing peri- 
staltic contraction, and they are not of service in making fecal matter 
fluid as it is constantly so in the small intestine, Sometimes opium is 
of benefit under these circumstances. If constipation exists, it should 


be relieved by enemata. 

In stenosis of the large intestine suitable laxatives may be of t 
benefit, Usually salines in combination with enemas act favorably to 
facilitate the passage of feces through the stenosed portion. 


GASTRIC ULCER AND ITS COMPLICATIONS. 


A gastric ulcer may involve the mucous membrane only or also the 
deeper layers of the stomach, It shows little tendency to heal, so that 
it may remain about the same size for months, or even years; or it 
may gradually increase in size, Gastric ulcer is classified into simple 
ulcer (round or chronic or peptic ulcer) and traumatic ulcer, Curci- 
nomatous ulcer is spoken of under a subsequent heading. 

Pathological Anatomy.—Little is known of the exact causes of 
gastric uleer, but probably the gastric juice has something to do with 
the formation of a simple ulcer since it only oceurs in places which 
are accessible to the acid gastric juice. For example, in the stomach 
itself, in the lower portion of the esophagus, in the upper portion of 
the duodenum, and in a loop of small intestine that is connected to 
the stomach by gustro-enterostomy. It is evident that the gastrie 
juice alone cannot produce ulceration, and there are numerous cases 
of hyperacidity in which no ulcer is found. There must be some 
factor which impairs the nutrition of the gastric wall before an ulcer is 
formed, Traumatic defects in the mucous membrane of the stomach, 
such as those produced by operations upon the organ, usually heal 
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wickly without giving rise to ulcer. Spasm of the pylorus cannot 
Bd bioked spon a5-0-univeredl cause of simple ulcer since it may exist 
in common with ulcer of the duodenum. In such cases it is doubtless 
the result of an ulcer, and not its cause. Moreover, if a gastric uleer 
were due to spasm of the pylorus and the resulting changes in motor 
action of the stomach and the composition of the gustric juice, a cure 
of the ulcer ought to follow gastro-enterostomy or furs Such 
cure does not always result, One must admit that the etiology of 
simple gastric uleer is not yet clear, while the relations between ulcer, 
hyperacidity, motor disturbances, and spasm of the pylorus also need 
further explanation. 

Gastric ulcer is a common disease. It is reckoned that it affects 
from 1.23 to 13 per cent. of the population in different localities. It 
is twice as common among women as among men. It is rarely seen 
in childhood. Most of the patients are women between fifteen and 
thirty or forty years of age, while most of the men affected are 
between thirty and forty-five years of age. It may also occur at an 
advanced age. 

A simple ulcer is usually situated in the posterior wall of the 
stomach and in the pyloric half of the lesser curvature. (Fig, 74.) 


Fro. 74. 


‘Two alcers tn the exalt curvature of the stomach, base formed by muscelar oat, (iichardsom ) 


Tn this comparatively small area are found four-fifths of all simple 
io ulcers, ‘The percentage for the different portions of the stomach 
are, wall 40 per cent., pyloric portion 25 per cent., lesser cur- 
vature 15 cent., and rest of the stomach 20 per cent, Only 20 
per cent. of ulcers are found in the anterior wall. In some cases two 
or more ulcers coexist. 
A gastric ulcer varies in size and depth. It may measure several 
inches in diameter. It is usually ronnd or oval, but may have an 
Tn a few cases an ulcer has been found extending 
the pylorus. The edge of the ulcer is sharp but 
rurely undermined. Indeed, if the ulcer involves 
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or liver, or anterior abdominal wall. If firm adhesions are wanting, 

foration may take place into the free peritoneal cavity or into some 
portion of the peritoneal cavity which is shut in by adhesions. (Fig. 75. 
Protecting adhesions are less likely to form between the stomach an 
anterior abdominal wall on account of the constant respiratory motion. 
The ulcer may also perforate into the pleura, pericardium, colon, or 
spleen, The immediate cause of perforation may be a slight or severe 
traumatism, or some error in diet. 

The perigastritis due to ulcer may lead to well-marked induration 
so that the seur-tissue may easily be mistaken for a new growth. The 
adhesions may be firm enough to prevent the escape of gastric contents 
into the free peritoneal cavity, although they cannot prevent the gradual 
extension of the process. The patient will then suffer from a subacute 
infectious perigastritis with symptoms varying according to the situa~ 
tion of the uleer. Such a condition may be recovered from, the exudate 
being resorbed while nothing but extensive adhesions mark the site of 
the trouble. Ora circumscribed abscess may be left which at a later date 
may perforate into the peritoneal cavity or some neighboring organ or 
space. The commonest cause of subphrenic abscess of the left side is 
subacute perigastritis. 

Hemorrhage occurs in about 50 per cent. of the cases of simple 
ulcer. It would occur still more frequently if the thrombosis did not 
block the affected vessel, The vessels of the gastric wall give rise to 
small hemorrhages which may be frequently repeated. Profuse hem- 
orrhage is due to erosion of one of the large arteries, usually the gastric 
or one of its branches, or the pancreatic, less often the splenic or hepatic 
arteries. (Fig. 76.) 

Tf the ulcer has involved only the polebe portion of the mucous 
membrane, it may heal without a scar, If it involves the whole thick- 
ness of the mucous membrane, its healing leaves a certain amount of 
sear-tissue which is covered with mucous membrane. An ulcer which 
extends into the muscular or serous coat heals with a deep connective 
tissue sear, since the muscular tissue is never regenerated, Such a scar 
is usually covered with a single layer of cylindrical epithelium. New 
uleers may be formed either in the sear or elsewhere, and sometimes 
carcinoma develops either in the sear or in the base of an open ulcer, 
If the scar is situated in or near the pylorus, its contraction may pro- 
duce stenosis by narrowing or kinking the outlet of the stomach. If 
the sear is in the body of the stomach and is very extensive, its con- 
tmetion may produce hour-glass stomach, Cicatricial adhesions follow= 
ing perigastritis may pull upon the stomach and disturb its functions. 

Symptoms.—The symptoms caused by gastric ulcer vary according 
to the size, depth, and situation of the ulcer, the sensitivencss of the 
individual, and the presence of hemorrhage, perigastritis, or other com= 
plications. Thus two ulcers which to all appearances are exactly alike 
may produce in one patient severe symptoms and in the other none at 
all, The general condition of the patient depends upon his ability to 
absorb nourishment and upon the existence or non-existence of hemor- 
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rhage. If the diagnosis is doubtful and the patient is much emaciated, 
the lesion is probably a severe ulceration or carcinoma. Such emacia- 
tion may also occur with chronic gastritis, gastric atrophy, and even as 
a result of neurosis. Anamia and chlorosis are common accompani- 
ments of ulceration. Pulmonary tuberculosis frequently exists, and 
about 20 per cent. of the patients who have suffered for some time from 
gastric ulcer die of pulmonary disease. Nervous symptoms are com- 
mon. So are dyspeptic symptoms, although there is nothing character- 
istic about them, Constipation is the rule. Diarrhea is rarely seen 
in connection with gastric ulcer. 

Local pain or burning is a common symptom which may oceur 
spontaneously or be produced by taking food. It is often increased 
by pressure, Still, in many cases of ulcer pain is wanting, while it 
also occurs as a symptom of gastric neurosis, carcinoma, gastritis, or 
gastroptosis. Diseases of the pancreas and duodenum and chole- 
lithiasis may also cause pain not usually to be distinguished from that 
due to gastric ulcer. 

Hemorrhage is the only positive symptom of gustric ulcer, and this 
is frequently wanting. Leube eet hemorrhage in 46 per cent. 


of his cases, Miller says it was present in 120 cases which came to 
autopsy, it being the cause of death in 14 of these cases. Welch 
estimates that from 3 to 5 per cent, of patients having a gastric ulcer 
die from hemorrhage. For practical purposes hemorrhage may be 
spoken of as severe or slight, Seyere hemorrhage comes from a 


vessel and often causes death. In a few instances it is followed by 
pernicions anemia. A slight hemorrhage soon stops so that it does 
not immediately threaten the life of the patient, If the thrombus is 
digested by the gastric juice, the hemorrhage may recur. In this way 
even a slight hemorrhage may recur many times until it produces an 
extreme degree of dnwemia and even death. If the quantity of blood is 
small, vomiting may not be produced. Even though there is no vomit- 
ing the blood may appear in the stools, giving a characteristic tarry 
appearance. A very small hemorrhage is likely to be overlooked 
unless a microscopical or microchemical examination is made. Very 
severe hemorrhage produces the symptoms of acute anemia, and in this 
way bleeding may often be recognized even though the patient does not 
vomit, 

Gastric hemorrhage is not an absolute sign of ulceration, since it 
may occur in cases of portal congestion or thrombosis of the portal 
vein. There is also a parenchymatous hemorrhage of hemophilia and 
hysteria. The hemorrhage from a gastric carcinoma is usually slight 
and frequently repeated. The blood can easily be found in the 
vomited material, 

Gastric uleer often produces motor disturbances of the stomach, 
If it is situated near the pylorus, the cicatricial tissue which it causes 
may produce stenosis, or stenosis may be caused by the spasmodic 
contriction of the museles, or by infiltration of the wall due to fresh 
ulceration. Even when the normal ealibre of the pylorus is pre- 
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served, adhesions may interfere with passage of the stools. An ulcer 
although situated at some distance from the pylorus may disturb the 
motor action of the stomach on account of the reflex pyloric spasm 
or weakening of the general muscular system. In most cases of 
gastric ulcer there is hyperplasia of the pylorus, whereas even in the 
early : of carcinoma there is well-marked gastric atony. 
calls attention to the hyperacidity of the gastric vid in 
case of gastric ulcer. This was present 16 times in 21 cases of gastric 
ulcer in which diagnosis was established by la] iy. Very rarely 
is there less than the normal acidity. ‘These in acidity are not 
dependent upon the age of the ulcer. Hyperacidity may also exist 
in cave of carcinoum which has developed in the base of an alot, 
in case of benign stenosis, and in case of neurosis ; conse- 
quently this symptom is only of relative value, log tet it is mach 
commoner in connection with gastric ulcer than with other gastric 
affections. Tecan of atice Juke ales ecm wn gee 
as it is with other 
Simple ulcer may be le as a tumor either because the 
ypertaptlel et aud contracted pie itself palpable or because of 
itis. In the last case the area of resistance will be more 
If the ulcer is so situated that the stomach becomes attached 
+o ibe auieiae autteadeal eall tie tie a8 seabeete ially well 
marked. If the ulceration attacks the abdominal wall, condition 
may be mistaken for a tumor of the abdominal wall itself, although 
the history of the patient and an inquiry for other symptoms of ulcer 
will prevent such a mistake. Such an adhesion to the abdominal wall 
will produce great pain either spontaneously or when the patient 
moves, or takes food, or when the abdominal wall is pressed upon. 
Contraction of a portion of the rectus muscle in the neighborhood of 
such a tender spot may also simulate a tumor. (See page 234.) In 
Meneame eae seeerer con en ese 
ny 
An important complication of gastric ulcer is perforation into the 
free peritoneal cavity. This may occur spontaneously or as the result 
of traumatism, Sometimes perforation occurs in a patient who is 
known to have a gastric ulcer, and sometimes it occurs in an indi- 
vidual who has not considered eet sufficiently ill to seek medical 
advice. The ptoms by perforation of gastric ulcer are 
iin Sean” by traumatic rupture of the stomach, 
(Eeen 257) There are wanting, of course, the shock of traumatism 
fie ainda te tabesy ot the abdominal wall, Perforation produces 
waa pain, usually limited at first to the immediate vicinity of the 
operine in the stomach. The abdominal muscles are firmly con- 
There may be pronounced cola; The pulse is usually 
pepe These symptoms gradually pass into those of diffuse 
the produced by i by 
symptoms a gastric ulcer are by no means uni- 
. They may be scarcely noticeable, or merely dyspeptic symp- 
‘Vou. 1V.—29 
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—, ce some complication, such as perforation or eg iag 
Or the ulcer on 7. after months or years and 
Alageoate in doubt unless the dies from some other canse, 
at autopsy a freshly ulcer of the stomach is found. In 
teases Hoa ysis aes ks severe disturbances of filers | 
sal ins an anquc di Hepeae? Sacrclope eg ae 
ane are to die, acute 
or chronic anwmia which may take on a pernicious form. Stenosis of 
the pylorus may lead to marked emaciation, of the ulcer, 
perforative peritonitis or perigastritis, and subphrenic abscess. Further- 
more, every old ulcer exposes. the patient to the risk See 
since from 3 to 5 per cent. of the cases of gastric carcinoma. 
the base of chronic ulcers, An additional reason why radical wal 
treatment of ulcer is justifiable is the fact that about 20 per cent. of 
patients who suffer a long time from this trouble contract pulmonary 
tuberculosis with fatal result. 

‘The mortality of gastric ulcer is reckoned with difficulty ‘on account 
of the uncertainty of the diagnosis. Leube gives it as 2.4 cent., 
oe Debove and Remond as 50 per cent. Such a wide dif of 

ion may be due to the condition in which patients have been 

rved in hospital or private trace to the uncertainty of diag- 
ae to recurrence after apparent cure, ete. Perhaps an estimate of 
25 per cent, as a mortality from the disease will not be wide of the 
mark. Certainly as many as 25 per cent. of the patients who suffer 
from gastric ulcer can be permanently cured by proper surgical treat~ 
ment, The diseases which may be confounded with gastric uleer are 
as follows : 

1, Carcinoma. More often than is generally supposed, a sus- 
pected ulcer of the stomach proves by operation or by subsequent 
course of the disease to be carcinomatous. 

2. Diseases of the gall-bladder and biliary vessels may simulate 
gastric uleer, A gall-stone may become wedged in the cystie duct and 
by perforation or otherwise set up inflammation, It may lead to 
adhesions which involve the liver, duodenum, transverse colon, or even. 
the stomach. In the presence of such a tumor, and especially if there 
is no jaundice, a diagnosis of gastric ulcer is easily made. Perhaps 
the duodenum or pylorus is pressed upon or drawn aside by the adhe- 
sions, so that symptoms of pyloric stenosis are added, A gall-stone 
may also perforate into the duodenum, and in various other ways 
disease of the biliary passages may lead directly or indirectly to 
gastric disturbances. 

3. Epigastrie hernia may interfere with the functions of the 
stomach, Search should be made for this condition in every case of 











ria. 
4. The question of uleer of the duodenum should be considered, 
especially if the patient is a male, 
5. Tn some instances no positive diagnosis can be made even after 
the abdomen has been opened. There are cases of hysteria and neu- 


> 
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rasthenia and nervous dyspepsia accompanied by hyperacidity, primary 
gastric atony, ete., which may lead the surgeon into diagnostic error, 
‘The question will then be raised whether some further operation ought 
to be performed. If the stomach is dilated without pyloric stenosis, 
gastro-enterostomy is indicated, but experience has shown that in the 
absence of evident cause for the symptoms operation upon the stomach 
is not likely to benefit the patient and frequently aggravates the symp- 
toms present, 

‘Treatment.—Operative treatment may be demanded for the cure of 
simple gastric ulcer or on account of some complication. The treat~ 
ment of the complications is relatively simple. A perforation should be 





Fie. 77. 








Ligation of the splenio artery for gastric hemorrhage: F, ver: P. pancros temach, 
drawn downward ; 4.c, gastric artery ; 4. mp.,aplenicartory : A,'ha, hepaticartery ; .g.W., gasteo~ 
duodenal avery. (Terrier. 

sutured, a bleeding vessel should be ligated either at the place of hemor- 
rhage or at a distance, and stenosis of the stomach or pylorus should 
be overcome by a plastic operation or by gastro-enterostomy. The 
treatment of the ulcer itself is not so clear. Whether incision of a 
simple ulcer and suture of a gastrie wound will be followed by per- 
manent cure is not yet known with certainty, Such an operation bas 
seldom been performed when no complications existed. Only a small 
portion of the stomach is easily accessible and comparatively few ulcers 
are situated there. Ulcers of the smaller curvature or posterior wall 
not infrequently involve the pancreas, while those that are in or near 
the pylorus are often complicated with pyloric stenosis and require 








Exploration of the stomach for ese aor f 


As stated above, operation may be required on account of the three 
severe complications, hemorrhage, perforation, stenosis, and also on 
account of adhesions or the severity of the symptoms of uncompli-. 
cated uleer : 

1. Operation may be required after a single hemorrhage which con- 
tinues in spite of internal remedies and threatens the patient’s life, or 
on account of repeated small hemorrhages which have produced a 
chronic anemia. While repeated attempts have been made to find 
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and ligate the bleeding vessel, only a few surgeons have succeeded. 
(Fig. 77.) Sometimes the alcer sitaated in the posterior wall has 
already involved the substance of the pancreas so that ligation is out 
of the question. Suecessfil attempts at ligation have been reported 
by Roux, Mikulicz, and Witzel. If the eroded vessel lies in the 
substance of the pancreas, the base of the ulcer may be cauterized or 
tamponed. If a tampon is employed, the stomach must be left open 
and a jejunostomy performed to provide for the patient’s nourishment. 
(Figs. 78, 79.) In other cases it is difficult to find the ulcer either 


Exploration of the stomach for hemorrhage—ulcer In posterior wall exposed. (Terrier. 


because the ulcer is small or hidden in sear-tissue or situated in the 
region of the cardia. Under such circumstances tamponade of the 
whole interior of the stomach with accompanying jejunostomay may 
be considered. 

One of the test difficulties in the treatment of these cases is to 
determine wh the hemorrhage which has taken place is so great 
that any further bleeding will cost the patient’s life. One is inclined 
to wait with the hope that further hemorrhage will not take place, and 
if it does so the patient may be too weak to stand operation, More- 
over, there are instances of spontaneous recovery after hemorrhage 
which has produced severe collapse: but it is not well to trust to such 
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Epes Sate Fee Dee ol oka patients having gastric ulcer 


In view of the uncertainty which attends direct ligation of the 
bleeding vessel, the proper method of lnre in most is an 
indirect cure of the ulcer by placing the stomach at rest. This may 
sometimes be accomplished by jejunostomy, which, according to the 
experience of Heidenhain and others, is a successful operation. No 
nourishment should be given by mouth for several weeks. It can 
then be commenced and gradually increased, but not anti! the stomach 
proves its ability to handle the full amount of nourishment without 
fresh hemorrhage is the fistula allowed to close, The shock of this 

tion is very slight even ina previously ansmiec patient. 
455.) If the patient’s condition warrants it, pyloroplasty or gastro- 
enterostomy should be performed in addition to the jejunostomy so as 
to render less likely a new ulceration. Internal treatment with bis- 
muth, ete., should not be neglected. 

In case of frequently repeated small hemorrhage the conditions are 
somewhat different, In such a case one may wait to learn whether 
internal treatment is capable of stopping the hemorrhage. If it fails, 
the necessity for operation is sufficiently clear. One ought not, of 
course, to wait until the anwmia is too pronounced. Operation is 
demanded less to stop the hemorrhage than to heal the ulcer, If it 
is accessible, it should be excised, otherwise gastro-enterostomy or 
pyloroplasty shonld be performed. The latter operation is indi- 
cated if the ulcer t ituated at or near the pylorus, In 
other respects | ; i ar to that for uncomplicated gastric 
ulcer. 

2. If a gastric uleer into the free abdominal cavity, lap- 
arotomy and suture th absolutely indicated, The 
statistics given mtaneous recovery 
and the advanta; iptoms of perforation 
in many cases H pro that the diagnosis is 
nowise in doubt. = th to suggest that a 

is i or n these doubtful 
ion is far loss 


exploratory laparotomy is 

The technic of suture of 
page 412. If the opening car 
be covered with omentum or « 


may 
to be opened. Another reason for delay’ 
the inaccessible situation of the uleer in the lesser 
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sd San the Hk of tetag tha etme etal caries NEN 
and run infecti cavity. Fu 
more, adhesions make it difficult to find the ulcer, pei Spear 
closure by suture may be impossible. ‘When a perigastrie abscess has 
been diagnosticated, it must opened no matter where situated. The 
most favorable point for drainage is usually shown by che aspirating- 
needle, 

3. If the ulcer leads to stenosis of the pylorus or to stenosis of the 
stomach itself (hour-glass stomach), an operation is necessary. This 
may be either a pyloroplasty or a gastroplasty, a gastro-anastomosis, or 
@ gastro-enterostomy. 

4. Adhesions between the affected portion of the stomach and the 
abdominal wall or neighboring organs may require operative treatment. 
If the adhesions are slight, the motion of that portion of the stomach 
will be interfered with, and when the stomach ts distended the pee 
may suffer considerable pain similar to that felt in epigastric iia. 
A correct diagnosis is not easily made. It is difficult to explain why 
many operations upon the stomach which must be followed by adhe- 
sions lasting a certain time are followed by no pain whatever, whereas 
in other cases adhesions give rise to intense pain which disappears when 
they are divided. This operation is spoken of as gastrolysis. (Page 
All. 

7, cibew quan a eluabooe aneins erst arenas 
easily made but the operation is difficult. Thus the stomach may 
become s0 firmly attached to the anterior abdominal wall that the 
ulcer extends into the muscular planes or may penetrate the whole 
thickness of the abdominal wall. In such a condition extreme pain is 
pesos) sorcmen eee ay ey a the 
adberent stomach. palaly indicated, and should inclade 
pestis osin yp portion of the abdominal wall, 
closure of the stomach by suture, aut fully, suture of the gap in the 
abdominal wall. The operation is rendered particularly di ale ifa 
considerable extent of the gastric wall is infiltrated, or if the perfora- 
tion extends into the liver or some other organ. AX gap which cannot 
be closed by suture may be stopped by omentum or tamponed with 
gauze, The complication of an external gastric fistula does not mate- 
rially change the nature of the operation. 

5. In addition to the four urgent causes for operation mentioned 
above, there is a fifth class of cases in which complications do not 
threaten life, but in which the patient is constantly annoyed by pain, 
vomiting, and lack of nutrition, in spite of a carefully regulated diet 
and ‘mode of life. If such a patient has been treated medicinally for 
a reasonable length of time without benefit, and is obliged to earn his 
living, the indication for operation is sufficiently clear, as mentioned in 
the preceding pages. Simple excision of the Ulcer will often not cure 
the Cres Ae since the disposition to new ulceration still exists. Fur- 

the ulver is usually so situated that it is difficult or impossi- 
ble to remove it. The proper procedure is therefore to facilitate the 
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excape of gustric contents by a pyloroplasty or gastro-enterostomy. If 
this aleer accesible, it ald be removal at tia maa Tse 

The effect of pyloroplasty or gastro-enterostomy in these cases is 
shown by experience to be a= follows: Motor disturbances which exist 
at the time of operation whether due to cicatricial stenosis, spasm of 
the pylorus, or atony, are overcome either immediately or ually, 
The effect of operation on hyperacidity is to diminish it whether an 
ulcer is excised at operation or not; for an ulcer which is not excised 
has a tendency to heal after operation. Pain, tenderness, and other 
symptoms disappear either immediately or gradually. Symptoms may 


Fio. 80. 





‘Cast of hourglass stomach, seen from above. The bleck line indicates the median line of the 
vody, ‘The posteriog pouch is connected with the asophagus. (DwAght.) 


recur, but only in a minority of cases, and the criticism which has 
sometimes been made, that improvement only lasts so long as the 
patient is careful in regard to his diet, is disproved by experience. 
No patient should be considered completely cured unless he can eat and 
drink like a normal, healthy man. 

Tt is to be admitted that both gastro-enterostomy and pyloroplasty 
sometimes fail to effect a cure or to prevent recurrence after a period 
of temporary relief, ‘There were 3 such cases in a series of 50 patients 
operated upon by Mikuliez and watched for a considerable period 
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of time. In 3 other patients relieved by gastro-enterostomy ulcers 
subsequently developed in the loop of jejunum which was anastomosed 
with the stomach, Such erosion of the intestinal mucous membrane is 
due to the unnatural presence of the acid gastric contents, and it is a 
condition which surgery has thus far failed to relieve, jejunostomy 
having been tried without effect. Such intestinal ulceration is less 
likely to occur after pyloroplasty. 

At the present time the majority of surgeons prefer gastro-enteros- 
tomy to pyloroplasty beeause of their belief that recurrence more often 
follows the latter operation. The experience of Mikuliez tends to 
prove the contrary, and, as above stated, peptic ulcer of the jejunum 
sometimes follows gastro-enterostomy. The counterindications are 
given on page 426, 






















Fig, 81. 





Cast of hour-glass stomach, sven from the right and behind, showing the faclination of the 
long axis. The star marks the pylorus. (Dwight.) 


If gustrie ulcer is accompanied by stenosis of the body of the 
stomach, gastroplasty or gastro-enterostomy should be performed, 
(Figs, 80 and 81.) If there is at the same time spasm or stenosis of 
the pylorus, pyloroplasty or gastro-enterostomy may be performed. 
If the upper half of the stomach is sufficiently large, the simples 
method of procedure is to anastomose it with the jejunum, leaving 
undisturbed the stenosis of the stomach or the pyloric contraction, 

If the ulcer is situated in the neighborhood of the pylorus, it may 
be removed by a circular resection of the pyloric portion of the stomach, 
but this operation on account of its magnitude should not be performed 
for ulcer alone. Resection when the stomach is movable is a serious 
operation, and becomes much more so if the stomach is adherent to the 
pancreas or elsewhere. If there is suspicion that the base of the ulcer 
is carcinomatous, resection of the ulcer is justifiable. 


roa a anne a : 
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tion rest can be afforded the stomach by gastro-enterostomy, or still 
more perfectly by jejunostomy. " : 

The results of operations for benign gastric lesions are far better 
than formerly. According to statistics collected by Mikulicz, the 
mortality after operation up to the year 1885 was 43 per cent., whereas 
from that time to 1897 it was only 16 per cent. In the period from 
1891 to 1897 the mortality of resection was 27.8 per cent., gastro~ 
enterostomy 16.2 per cent., and pyloroplasty 13.2 per cent. The 
figures of still more recent sepscatiore are even more favorable, and, as 
might be expected, the results of single operators are better than col- 
lected statistics ; thus, 40 patients were operated upon in Mikulicz’s 
clinic between 1897 and 1899 for benign gastric affections. Only 3 
of them died as a result of operation, a mortality of 7.5 per cent. 

‘The statistics given show the mortality which is directly due to the 
operation, The later results of operation are not so easily determined. 
In order to determine the effect of the operation upon the disease it is 
necessary to keep a patient under observation for years. When this 
has been done, one can properly say whether a patient has or has not 
been cured. The ulcer may exist for a long time without giving rise 
to symptoms and then suddenly reveal its presence by hemorrbage or 
perforation. On the other band, dyspeptic symptoms may last 
after the uleer has healed. Such a patient may be cured of his ulcer, 
but he cannot be spoken of as perfectly well. 

Such considerations as these render it difficult to say just what are 
the results of surgical treatment or how they compare with the results 
of non-operative treatment ; but one is justified in concluding : 

1. The effect of operation is excellent in every sort of stenosis of 
the stomach or pylorus when due to a fresh ulcer or to cicatricial 
tissue. 

2. A good result usual loroplasty or gastro-enterostomy, 
in gastric ulcer unaccom, nosis. In some cases, however, 
unpleasant symptoms pe or recur after a period of 
apparent cure. In a very few ¢ ration seems to have no effect. 


There are certain other troubles of the stomach 
whieh may require operation. F il, t the ectasia of the 
stomach due in most cases to steno: hi It may, how- 
ever, be caused by pressure of tum . 
duodenum, These cases of second: 
from the primary ectasia without 
cases that some surgeons have red 
enfolding into its cayity one or more folds | 
not this is a better procedure than gastro-c 
to state. 
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CELLULITIS AND ABSCESS OF THE STOMACH. 


Simple gastric ulcer must sometimes be differentiated from hemor- 
rhagic erosions, or from very rare tuberculous or syphilitic or typhoid 
ulcers. Anthrax pustules have also been known to occur in the 
stomach, 

Abscess of the stomach occurs, usually of metastatic origin. Cellu- 
litis is rarely the resnlt of simple ulcer. It is more likely to occur in 
connection with carcinomatous ulcer, or it may be due to traumatism 
or foreign body, Both abseesses and diffuse cellulitis have their seat 
in the submucosa, usually at the pyloric portion. The pus may 
break through the mucosa into the stomach or through the serosa into 
the peritoneal cavity. The symptoms are those of acute gastritis 
tepals with symptoms of veritoatt Cellulitis of the stomach can 
scarcely be differentiated from subacute perforating ulcer, but the dis- 
tinction is not of much importance since either requires operative 
treatment. The affected portion of the gastric wall should be exposed, 
walled off from the general peritoneal cavity, and incised if necessary. 


NERVOUS GASTRIC SPASM. 


There is a neurosis of the stomach which may occur independently or 
in connection with hyperacidity, spasm of the pylorus, or gastric dila- 
tation. Experience has shown very clearly that such patients should 


not be operated upon. As the symptoms are similar to those pro- 
duced by gastric ulcer, it is well to have this nearosis in mind lest one 
by useless operation aggravate the symptoms of the patient. 


PEPTIC ULCER OF THE DUODENUM AND JEJUNUM. 


A peptic ulcer may occur in the duodenum as well as in the stomach, 
Tt does not occur elsewhere in the intestine presumably because of the 
mixing of bile and pancreatic juice with the gastric juice. If gustric 
juice passes directly into the jejunum as a result of gastro-enterostomy, 
typical ic ulcers may be there produced. In such cases the gastric 
Juice will usually be found to contain an excess of acid. The etiology, 
pathology, anatomy, and course of the duodenal ulcer are similar to 
those of a gastric ulcer, It is fur less common than gustric ulcer, 
occurring in about the proportion of 1 to 9 according to Trier, and 1 
to 40 according to Andral. For some unknown reason four times as 
many men as women are affected. The majority of the patients are 
between thirty and forty years of age, although some of them were 
over eighty years of age and others were children. Nearly one-half 
of the cases observed in children occurred in the first few weeks 
of life. 

Ulcer of the daodenum not infrequently follows extensive burns or 
frost-bites of the skin. Such ulcers may develop within forty-eight 
hours after the burn, and if they occur at all, they usually develop 
within one or two weeks, They may lend to speedy death from hemor- 
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thage or perforative peritonitis. The cause of these ulcers is unknown. 
Equally obscure is the occurrence of embolic duodenal ulcers after 
laparotomy. (See page 226.) 

Collin, who collected reports of 262 cases of duodenal ulcer, found 
the ulcer to be situated in the superior portion of the duodenum in 242 
cases, in about a third of which it was close to the pylorus; 14 times 
it was in the descending portion. Its occurrence in the anterior wall 
is almost twice as frequent as in the posterior wall. The frequency of 
perforation is given by Collin as 69 per cent. and by Chvostek as 43 
= cent. Perforation may take place into the peritoneal cavity, or, 

often, into the liver, pancreas, eis or some large vessel. 

Symptoms.—The symptoms of duodenal ulcer are essentially those 
of gastric ulcer. In typical cases the pain is felt slightly to the right 
of the median line, and is usually more or less closely associated with 
the taking of food. It does not come on immediately after nourish- 
ment is taken, but a little later, corresponding to the time which 
elapses before food passes through the pylorus, of appetite and 

v «Sena which are prominent with gastric uleer may be want- 
ing. Blood appears in the vomit or stools in about one-third of the 
cases. If hemorrhage occurs, it is apt to be severe. The vessels 
whose erosion may produce hemorrhage in the order of frequency are 
as follows : the pancreaticoduodenal artery, the gastro-epiploica-dextra, 
the pancreatic and portal veins, the aorta, the hepatic artery, the 
superior mesenteric vein, Small repeated hemorrhages may also occur 
asin the case of gastric ulcer. There is usually hyperacidity of the 
gastric contents. Absence of hydrochloric acid has been mentioned 
by Robin. If the ulcer leads to cicatricial contraction, motor disturb- 
ances may be the result; or these may be due to pyloric spasm. 
Stenosis is, however, a rather infrequent symptom. effect of 
stenosis is quite different according as it is situated above or below the 
papilla of Vater. (See page 296.) Jaundice may be present if the 
ulcer is situated at the papilla, or it may be due to the duodenitis 
which accompanies the ulceration. It is, however, of rare occurrence, 

Complications —The complications of duodenal uleer are hemor- 
rhage, stenosis, and perforation. Perforation into the free peritoneal 
cavity is similar in its effects to gastri Sometimes the 
peritonitis becomes encapsulated and e 
periduodenitis, and sometimes perforation 
organ. The escaping contents of the 
the transverse colon and the liver, and 
ascending colon until it reaches the fossa and pelvis. 
Under such circumstances a differe | with peritonitis 
starting from the gall-bladder or appei ve made, If the 
perforation takes place in the posterior f duodenum, where 
it is not covered with peritoneum, a sept will result, which 
not infrequently leads to emphysema of the Perforation may 
also lead to a subphrenic abscess, usually of the right side, Ulcer of 
‘the duodenum may also without perforating produce abseess in the liver, 
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Duodenal ulcer even more frequently than gastric uleer may pur- 
sue a latent course, being unrecognized until hemorrhage or perforation 
occurs, At other times uncomplicated ulcer produces very severe 
symptoms. Perry cites the records of 70 autopsies in which healed 
or open ulcer of the duodenum was found. In 20 of these cases the 
ulcer was the cause of death. In only 8 of them was the ulcer com- 


diagnosis of ulcer of the duodenum is more diffi- 
calt to make than that of ulcer of the stomach. The diseases which 
must be considered in differential diagnosis are ulcers of the stomach, 
ulcers of the intestine other than the duodenum, cholelithiasis, and 
appendicitis. 

Treatment.—The surgical treatment of ulcer of the duodenum rests 
upon the same general principles as that of ulcer of the stomach. 
Pagenstecher, who collected reports of 28 cases of operation for per- 
foration, found a mortality of 86 per cent. In only 12 of these cases 
was the perforation found and sutured. Landerer and Giliicksmann 
saved a patient in whom they were unable to find the perforation, by 
suturing together around the site of the perforation stomach, transverse 
colon, omentum, and duodenam. 

Hi from the duodenal ulcer should be treated as bemor- 
rhage from the stomach. Stenosis may be relieved by a plastic opera~ 
tion or cireumvented by gastro-enterostomy. If the stenosis is below 
the papilla and is of marked degree, treatment by gustro-enterostomy 
is unsatisfactory since the bile and pancreatic juice may have to flow 
throngh the stomach to reach the intestine. For the treatment of 
stenosis in the superior portion of the duodenum see page 423. 

On account of the difficulty of dingnosis uncomplicated ulcer of 
the duodenum has seldom been treated surgically, yet it demands 
operative treatment more certainly than ulcer of the stomach, since 
duodenal ulcer rarely heals spontaneously, and is more likely to lead 
to serious complications than ulcer of the stomach. Relief, if diag- 
nosis is made, will usually be obtained by gastro-enterostomy, or in 
certain favorable cases by a plastic operation upon the duodenum. 
Several cures following gastro-enterostomy have been reported by dif- 
ferent operators. In a few instances gastro-enterostomy has been 
combined sith suture of the pylorus so as to prevent the passage of 
any gastric contents into the duodenum, 

‘The duodenum is usually reached through the free peritoneal cavity. 
Tf perforation of its jor wall has set up retroperitoneal suppu- 
ration, this may be reached by an incision through the right lami 
region, or through a lateral incision passing close behind the ascend- 
ing colon, 

ULCERS OF THE INTESTINE. 


Ulcers of the intestine are of frequent occurrence and are due to a 
variety of causes. Most of them are superficial, heal spontaneously, 
and possess no surgical interest. Such ulcers may be catarrhal or 
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follicular or toxic (uremic, mercurial). Other ulcers are more serious, 
but are spread over so large a portion of the intestine that they can- 
not be treated surgically (typhoid ulcers and disseminated tuberculous 
ulcers), In other cases the ulcers are merely a symptom or the result 
of a general condition such as amyloid disease, gout, syphilis, scurvy, 
or they are the result of an acute or chronic infection such as anthrax, 
sepsis, erysipelas, leprosy, dysentery, ete. ‘These ulcers are not amen- 
able to surgical treatment, 

There are several kinds of ulcer for which surgical treatment must 
be considered. Duodenal ulcer has been spoken of. (See 315.) 
Ulcers due to typhoid and ulcers due to tuberculosis, rane they 
are not disseminated, offer a fair field for surgical treatment, eet 
tion may also be necessary for traumatic ulceration, for caustic ulcers, 
for ulcers due to foreign bodies, or twists, and finally for embolic or 
thrombotic ulcers. Carcinomatous ulcers are discussed in the chapter 
on New Growths of the Intestine, 

Ulcer of the intestine never produces such typical symptoms as 
ulcer of the stomach, Indeed, it often exists without symptoms, and 
if it causes pain it is not of a typical character. There may be ten- 
derness on pressure, and if the ulcer is accompanied by catarrh, 
diarrhea. The stools may contain blood, pus, or fragments of tissue, 
which are, of course, significant; or they may contain the germs of 
tuberculosis or actinomycosis. The passage of mucus and membranes 
has little diagnostic value. 

A surgeon is rarely called upon to treat an ulceration of the intes- 
tine until complications arise. These complications are: 1, perfora- 
tion ; 2, stenosis; 3, tumor; 4, diffuse or local peritonitis; 5, hemor- 
rhage. Hemorrhage is most frequently seen in connection with typhoid 
ulcers and usually stops of itself. Moreover, the difficulty of locating 
the source of the hemorrhage would in most cases deter one from 
operating. So far as known, operation has never been undertaken 
for hemorrhage alove. 

Perforation. —A ny form of intestinal ulcer may lead to perforation, 
but this accident is much mo: to occur with some kinds of 
uleer than with others. Perforation is not common in eases of 
intestinal tuberculosis, since it: different observers, 
in from 5 to 10 per cent. of ost of these cases the 
tuberculosis is disseminated a ilmonary tuberculosis, 


yphoid perforation the 
a disease which if uncomplicat 
though the percentage of patients v 
amall—0.5 to 2.3 per cent.—this i 
fatality, which is generally estimated 
cent. Finney’s statistics, based upon 
show that perforation was in the ileum 
testine in 12 per cent., and in the apy 
Multiple perforations existed in 12 of the 49 cases. Py:emie processes, 
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such as endocarditis, may lead to embolic and thrombotic perforation, 
although an ulcer of the wall of the intestine which ruptures into the 
lumen of the bowel is the usual outcome of this trouble. 

Diagnosis—The diagnosis and the results of intestinal 
are discussed on pages 157 and 259. Perforation may lead to any one 
of the different forms of peritonitis—diffuse, gangrenous, suppurative, 
or encapsulated. If the ulcer has given no symptoms previous to 
perforation, the diagnosis may be very difficult, 

Perforation occurring in typhoid fever is usually an one The 
sudden occurrence of collapse and intense pain, followed y the symp- 
toms of peritoneal irritation, scarcely leaves one in doubt. Sometimes 
the temperature falls, sometimes it rises. There may or may not be 
achill, Finney calls attention to the leucocyte count, which is from 
3000 to 26 000 above normal. is some instances peritonitis piers 
in typhoid is due to rupture of a suppurating mesenteric lym 
gland, or to rupture of a splenic infarct, while in 2 cases on record 
in which operation was performed symptoms of perforation were appar- 
ently due to fecal obstruction. 

‘Treatment.—If the condition of the patient warrants it, typhoid 
pesindias aa ee eee Pathe indications and tech- 
nic are given on page 262, lewitsch and Wanach collected 


Beenie of 63 operations for typhoid perforation, with 11 recoveries. 


e most recent reports show a slightly better percentage. The 

sooner the tion is performed the better, of course, the chances of 
iffuse eee not a scuaierlodssoe, Ae 

A general ai be ay or given with the greatest 
care. A hypogastric median incision is the most serviceable. Perfo- 
nition may be closed by simple suture or by excision and suture. Search 
should invariably be made for other perforations or ulcers which seem 
about to perforate. These suspicious are more easily recognized 
at operation than at autopsy because of the circumscribed injection of 
the serosa. If there are several such perforations or suspicious ulcers 
close together, a portion of the intestine may be resected. This has 
been done with success in at least 4 cases, Drainage of the abdominal 
cavity is discussed on page 219. If the perforation cannot be found, 
a suspected portion of intestine should be tamponed, although all 
Lela thus treated have died, 

Whether perforation of a tuberculous intestinal ulcer shall be treated 
by laparotomy and suture depends upon the general condition of the 
patient, and also upon the extent of tuberculosis in other portions of 
the body. In the rare eases in which the disease is limited to the in- 
testine the abdomen should be opened by a hypogastric incision and the 
perforation looked for in the lower portion of the ileum. If found, it 
should be treated as typhoid perforation. Tuberculosis which forms a 
tumor in the region of the ileocieal valve rarely if ever leads to per- 
foration into the free abdominal cavity. In any event, if the patient 
has extensive tuberculosis in other portions of his body operation for 
intestinal perforation is counterindicated. 
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Stenosis — Any deep ulcer of the intestine in healing may produce 
stenosix, although different ulcers vary greatly in their tendency to do 
so. Thus stenosis rarely follows ulcers due to pressure or to typhoid, 
or to sy phil oe _-congenital or acquired. It is also doubtful 






It was previo IVs ipl that stricture frequently followed dysen- 
tery of the large intestine, but later observations have not sustained 
this theory. 

Tuberculosis is the chief cause of stenosis due to ulceration not of 
a malignant character. This subject is considered below. Trau- 
matism may produce stenosis as described on page 271. Such stenosis 
may follow necrosis of’ the intestinal wall without perforation into the 
free peritoneal cavity. 

The intestine may become incarcerated in a hernial sac in such a 
‘ that a partial necrosis of its wall results which may lead to cica~ 
tricial stenosis, There are instances of strangulated hernia in which 
the gut is reduced by taxis or by an open operation. The necrosis 
may have extended to the serosa but not have involved it. Under 
such circumstances the necrotic portion of the intestinal wall will 
slough into the lumen and be replaced by fibrous tissue. Stenosis may 
be produced in another w The incarecrated wall of the intestine 
sloughs and a fistula results, Such a fistula tends to spontaneous 
recovery, Which may in turn be followed by contraction, 





































TUBERCULOSIS OF THE INTESTINE. 


of the intestine presents a variety of lesions which 
1 into three groups: 
pminated form without tendeney to recovery. 
yor multiple ulecrs with tendency to recovery. 
tosis of the ileocceal region with the formation of a 


Tuberenl 
may he gath 
The d 


















distinet tume 
W het her intestinal tuberculosis is ever a primary disease after 
fi an unsettled question, Tt is certain that in the great 
y uses it is secondary to pulmonary tuberculosis and is 
excited by tuberculous sputa which have been swallowed. Intestinal 
tuberculosis usually begins in the ileocrecal region, a portion of the 
bowel which seems to have less power of resistance than other por- 
for typhoid ulcers and the lesions of actinomycosis and other 
. s0 develop here, This may be the result of stagnation in the 
fecal stream on account of the ilcoeweal valve, or the angle at which 
the ileum joins the colon, or the presence of the vermiform appendix 
or the excum, or the great numbers of follicles whieh exist in the 
lower ileum, especially in young persons. The lymph-glands of this 
region are often found swollen and cascated in childhood, although 
there is no evident intestinal lesion. 

When tuberculous ulcers begin to develop in the intestine of a 
patient suffering from pulmonary tuberculosis, they soon extend over 
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the greater portion of the surface of the intestine and exhibit little 
tendency to heal, This is, of course, true of ulcers which occur 
in any portion of the body of a marasmic individual, and besides 
there may be a specific ition of intoxication which prevents beal~ 
ing of these tuberenlous ulcers. This disseminated form of tubereu- 
losis of the intestine is the common form and it possesses no sungical 
interest. Eisenhardt, who made a thousand autopsies upon subjects 
dying from tuberculosis, found intestinal tubereulosis present in 563 
cases, and in every one of these cases pulmonary tuberculosis also 
existed, 

Tuberculous Ulcers which tend to Heal.—If the patient whose 
intestine contains a few tuberculous ulcers does not suffer from exten- 
sive tuberculosis of some other portion of the body, 
intestine will show a tendency to heal, They may 
ileocecal region or scattered here and there throu, 

‘The scar-tissue thus produced may or ma‘ ii 

stream according to the situation and 

diameter of a tuberculous ulcer is placed transversely, 

the sear in contracting tends to narrow the lumen of the 

Stenosis may manifest itself’ before healing is complete, and it may be 
roduced by local peritonitis set up by ulceration. According to 
isenhardt, symptoms of stricture occur in about 25 per cent. of the 

cases. 

‘The stricture is usually situated in the ileum, The portion of 

bowel involved in the stricture may be very short or it may measure 

as much as 8 cm. (3.2 inches), Usually there is only a single strict- 

ure, although Hofmeister, who in 1896 collected reports of nearly 100 

cases, found multiple strictures to exist in 21 of them. r 

Recently Reach collected 81 cases of multiple intestinal stricture 
exclusive of the rectum, and found the cause to be tuberculosis in 34 
cases, carcinoma in 14 cases, syphilis in 12 cases, new growths not 
carcinoma in 2 cases, bands in 2 cases, dysentery and typhoid each in 
lease. Etiology was unknown in 15 cases. seat of the stenosis 
was 48 times in the emall intestine and for the most part in the ileum, 
10 times in the large intestine, and 17 times in both the large and 
small intestine. the 48 stenoses of the small intestine, 21 were 
due to tuberculosis, 3 to carcinoma, 10 to syphilis, and 14 to unknown 
causes, 

‘The intestine above the stenosis undergoes the changes spoken of 
on page 295. If there are multiple stenoses, the whtle pete ithe 
intestine which is involved becomes dilated and hypertrophied, so that 
several thick hard pouches result. 

Symptoms.—The symptoms of tuberculous stricture are the usual 
sym of chronic intestinal stenosis ; consequently the diagnosis 
ba ee ee the any must be basi indirectly. 

history of the patient, his age, proof of ot tuberculous 

lesions are most important. Most patients are between twenty_and 

thirty years of age. Usually they are pale and look sickly, While 
Vou, 1V.—2t 





which affect all the different layers. In this region this form of tuber- 
culosis may be either subserous or submucous. That is to say, the 
lymph-glands in the ileocacal region may be the seat of tuberculosis 
which extends to the serosa and thence into the subserous tissue of the 
intestine. The tubercles which are thus started show little 

y are accompanied with an inflammation whi 


Symptoms.—The patients 
losis are ill-nourished men and 


rarely complete obstruction. Tf there is persi: 
that the ulcers involve a considerable 
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found it only 5 times in 85 cases. A tumor in the ileocweal region is 
sooner or later observed by the patient or by the physician. it 

it erin ee evident by disten saben lob econ ye ae 
cases the disease progresses wil symptoms until the tumor is di: 
covered. This tumor is hard, nodular, and often visible through the 
abdominal wall, It is usually cylindrical, ling to the normal 
situation of the ascending colon, or, if the ileum is involved, it may be 
transverse. It is not very tender. It does not move with respiration, 
but can be shifted by the fingers, although they cannot reach around it, 
On percussion it yields a dull tympanitie note. 

The mobility of the tumor gradually diminishes as the process 
extends. The lymph-glands, the mesentery, and mesocolon are gradu- 
ally affected, the mass of the tumor increases in size and becomes 
adherent to the surrounding organs and to the anterior abdominal wall. 
Abscesses form within it which may perforate into the intestine, blad- 
der, genitals, pleura, veins, or through the abdominal wall. Such per- 
foration may take place, and a fecal fistula result without involvement 
of the peritoneal cavity. 

Tieoeaecal tuberealosis produces little or no fever except during the 
formation of an abscess. Fever may be the result of tuberculosis of 
other organs, The general condition of the patient depends chiefly 
upon the degree of stenosis. 

This disease may persist for years. On the whole, the condition of 
the patient grows gradually worse, though it may remain about the same 
during long intervals. 

‘The patient at list succumbs to the results of intestinal stenosis or 
to tuberculosis of the lungs, peritoneum, ete., unless a secondary inflam- 
matory process, such as cellulitis or peritonitis, cute his life short. 

Treatment of Tuberculous Stenosis and Meocecal Tuberculosis —The 
treatment of the second and third forms of tuberculosis of the intestine 
ple cesses since these two forms often coexist. As the 
diagnosis of tul is can rarely be made with certainty, operation 
will usually be called for either on account of stenosis or on account 
of an ileoceval tumor. The exact nature of the operation to be per- 
formed must be decided upon after the abdomen is opened. There are 
in general two possible methods of treatment: the removal of the dis- 
eased parts, or their elimination by an entero-anastomosis. The latter 
plan is technically simpler and less dangerous. By such an i 
the patient will be relieved of his stenosis, and the diseased intestine, 
being free from constant contact with fecal matter, will be placed in a 
favorable condition for complete cure. On the other band, radical 
bie will remove a lange tuberculous focus and will exert a fayor- 
able influence upon the organism whether the tuberculosis is situated in 
the intestine or lymph-glands, or in some joint. The effect of such a 
radical operation upon a young patient is sometimes most striking. The 
weight increases rapidly and the color improves to a degree which can 
scarcely be ined by the simple relief of the stenosis. It can 
scarcely be di that toxins are resorbed from such a tuberculous 
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lesion, and that its presence in the body exposes the patient to a o 
risk of infection. . 

In general, therefore, resection, if successful, yields better results. 
than elimination, but the latter operation is less dangerous. If the 
condition is such that resection can be performed without technical 
difficulties and the patient's strength permits, it should be carried ont. 
If the small intestine alone is involved, the stenosed portion should be 
resected. If there are several stenosed portions near one another, it is 
better to make a single resection of the whole, In such a case Kéberle 
resected with success 205 cm. ($2 inches) of small intestine. The ends 
of the small intestine should be united circularly by a Murphy button 
or by suture. If there is suspicion of stenosis lower down, the button 
should not be employed. If the cwcum and ileum are involved and 
the tuberculosis as yet is not too extensive, resection may be performed 
and followed by entero-anastomosis ; or the anastomosis may be 
formed and the resection left for a later operation. If the portion of 
ileum which is involved is too extensive to warrant resection, the ileoemecal 
tumor may be removed and stenosis of the ileum higher up avoided hy 
entero-anastomosis. 

If the ileocweal tumor is the only lesion, the surgeon may be in 
doubt as to whether it is tuberculous or carcinomatous, Under such 
circumstances extirpation is positively indicated. This had best be 
performed in two steps, as described on page 207. Extirpation of the 
ewcum is made easier by this method of procedure, since its elimination 
from the fecal current is usually followed by a marked decrease in the 
inflammatory swelling. Still, this method of operation requires that 
the anastomosed ends of intestine be dropped back into the peritoneal 

i Mikuliez prefers the method of operating described on Page 
y which the involved portion of intestine is loosened and brought 
outside of the peritoneal cavity, and at a later date is excised extra- 
peritoneally, 

‘The results of operation are as follows: Tn 50 cases of total resec~ 
tion collected by Hofmeister there were 68 per cent. of cures, 2 per cent. 
of failures, and 30 per cent. of deaths. Thirteen patients were ted 
upon for simple stricture ; 8 of these died and 3 recovered. rath 
mentions 48 cases of resection with immediate suture of intestine; 8 
patients died and 1 lived with a fistula, Five times extirpation was fol- 
lowed by the establishment of a fecal fistula ; 2 of these patients died. 

Permanent results of operation are estimated with difficulty because 
of the late nature of the trouble. Conrath is able to make a report in 
regard to 30 of 47 patients who recovered from operation: 11 of them 
died after periods varying from one month to four years, 10 of them 
with pulmonary tuberculosis; in 1 case the cause of death was 
unknown, Two of the 19 patients living at the time of report showed 
symptoms of recurrence, 1 six months and 1 six years after operation ; 
1 suffered from pulmonary tuberculosis ; 16 were apparently healthy 
at periods from one to seven years after operation. 

Entero-anastomasis was performed in 10 cases with 10 recoveries, 











ACTINOMYCOSIS OF INTESTINE, 325 


1 of them being with a fecal fistula, One patient died some years later 
of pulmonary tuberculosis. The rest were alive at various periods up 
to four and a half years, In some cazes the tumor had entirely dis- 
appeared. Incomplete elimination of intestine was performed in 1 
case and complete climination in 7 cases ; 2 of these patients died. 


ACTINOMYCOSIS OF INTESTINE. 


The frequency with which the intestine is involved in human actino- 
mycosis is shown by Illick’s collection in 1892 of 421 cases: in 218 
of these the disease involved the head and the neck, in 85 the abdo- 
men, in 58 the lungs, in 11 the skin, and in 6 the tongue. The 
primary seat of the disease was not stated in 29 cases. Since that 
time Herz has collected 64 additional cases of primary actinomycosis 
of the abdomen. In cases of abdominal actinomycosis the fungus 
almost always enters the tissues through the alimentary canal, although 
in a few eases it has extended to the abdomen by continuity from 
lungs or esophagus. The patient swallows some article of food, 
especially some cereal, which contains the specific organism of the 
disease. Such particles of food lodging in the intestine, and usually 
in the appendix vermiformis, are starting-point of the trouble, 
In other instances the disease has been traced to ingestion of imper- 
fectly cooked flesh of some animal suffering from actinomyeosis. In 
rare cases actinomycosis of the mouth is transplanted to the lower por- 
tion of the alimentary canal. ‘The persons affected by actinomycosis 
are for the most part country residents of the male sex, between the 
twentieth and fortieth year of life. 

The contents of the stomach and small intestine seem not to be 
favorable to the development of actinomyeosis. At any rate, it usually 
develops in the lower portion of the alimentary canal. At the time 
of operation or autopsy the lesions are found so widespread that it is 
impossible to state just where the disease began. Grill collected reports 
of 111 cases of abdominal tuberculosis in which the patients were 
treated surgically, The starting-point of the disease was said to be in 
the stomach once, in the small intestine 6 times, in the ewcum and 
vermiform appendix 16 times, in the colon 8 times, and in the rectum 
7 times. The probable origin of the disease was given in 57 additional 
eases as 44 times in the cecum and 13 times in the rectam, The 
fungus rarely develops in the mucous membrane, but passes this and 
spreads in the submueosa, where it forms flat whitish rows or nodules 
which often lead to ulcers. Ultimately the process spreads to the 
serosa. In other cases the organisms penetrate the whole thickness of 
the abdominal wall and develop in the peritoneal cavity. 

Actinomycosis of the intestine is a chronic inflammatory process 
which is associated with an abundant production of new tissue, and 
also with active tissne-destruction. Sometimes the process comes to a 
standstill or is completely recovered from; at other times it continues 
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oF alin, aften aciots fhe 6, Jong toms ax 5. SeaLtoDeae eee 
‘This is rarely the case with intestinal actinomycosis because mixed 
infection soon oceurs. Pes tal chants taneeey ae 


runs an extremely aggressive course in 
counterdistinction to tuberculosis. 

‘The color of the granulations is in many cases characteristic of 
actinomyeosis. They have panty a oe oe active bright-red 
appearance and bleed at the sli; is 
is se saeally thin, less often stringy, pe frequently mata ag charac 

ranules. The parasites of actinomycosis may spread 
out satis ly not only Eyota continuity, but also shiroeahy the bloodvessels, 
They do not seem to enter the lymphatic channels, and swelling of the 
lymph-glands is to be set down to a mucous infection. 

Symptoms.—The clinical course of abdominal actinomyeosis i is dis- 
tinctly chronic like that of actinomycosis in other portions of the body, 
although on account of mixed infection it may take on a more acute 
character. Grill divides the disease into three periods: the initial 
period, which is usually latent, the period of tumor-formation, and the 
period of suppuration and fistulas. The first symptoms of the disease 
are rather indefinite, such as intestinal catarrh, more or leas acute or 
chronic at intervals, These symptoms may last for some weeks or 
months before a tumor appears. Sometimes catarrh is wanting and 
tumor is the first symptom noted. The tumor, as stated above, is 
usually in the ileocweal region. It varies in size and in the freedom 
with which it can be moved. It is usually attached to the abdominal 
wall, or it may infiltrate the i 
and is poorly marked off from th ding tissue, There is little 
pain and little tenderness on ugh exceptions to this are 
mentioned. At this stage o: trouble may be mistaken 
for chronic appendicitis, or ; < ¢ 
wall. In some cases the adh 
the tumor maintains its mobil 
the abdominal wall is involved, 1 
out; and if the mass is not incised, one 
taneously, These are usually in the ileoca 

The pus which is discharged has the 
Sometimes it is mixed with feces, Son on 
for the parasites in the pus, Under such: mstances bits of granu 
lntion-tissue should be examined, as they contain the parasites. 
Culture of these parasites is unsatisfactory since the culture prepara- 
tions are soon overgrown by bacteria. 

_ Actinomycosis, even when it forms a distinct tumor, nr pro- 
duces symptoms of intestinal stenosis, The general 
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patient is none the less affected. There is more or leas fever which is 
of no regular type, and if high is probably due to mucous infection. 
The nutrition of the patient suffers, not so much on account of the 

rimary lesion as on account of the chronic suppuration. A marked 
Ee of marasmus follows, and finally amyloid degeneration. Some- 
times the percentage of hemoglobin is very low. 

One of the most serious complications which befall a patient with 
actinomycosis is a fecal fistula, This is, however, relatively rare, on 
account of the tendency to adhesions and the complicated course of the 
fistula, For the same reason diffuse peritonitis is not a common acci- 
dent, and the abscesses break usually not into the free peritoneal cavity, 
but into the bladder or kidneys or pleura. ‘The liver is a common seat 
of metastasis. General miliary infection of the body is rare. 

Diagnosis —The diagnosis of actinomycosis of the intestine, and 
especially of the ileocwcal region, cannot be made with certainty until 
the disease breaks through the skin or some of the characteristic fluid 
is obtained for examination. It may be suggested by the chronic 
course, the ill-defined infiltrating tumor with areas of softening. If the 
tumor is well defined, and has no areas of softening, und there is no 
infiltration of the abdominal wall, a differential diagnosis between this 
and other intestinal tumors cannot be made. If the actinomycosis is 
situated in the region of the excum, it must be differentiated from car- 
cinoma, from tuberculosis, from chronic appendicitis, or, if the abdom- 
inal wall is involved, from abscess and tumor of the abdominal wall. 
(See the description of actinomycosis of the abdominal wall given on 
page 132.) Tf there is a retroperitoneal tumor, it must be differen- 
tinted from lesions of the kidney, of the vertebral column, of the ileam, 
and of the retroperitoneal glands. If there are fistulas with diffuse in- 
filtration, one has to differentiate actinomycosis from tuberculous 
fistula starting from the intestine or peritoneam or bones, and from 
syphilitic processes. 

Prognosis—The prognosis of abdominal actinomyeosis if left to 
itself is bad. Spontaneous cure has never been observed, Internal 
treatment by potassium iodide is equally unsatisfactory. Sooner or 
later the patient dies from marasmus or some complication of the dis- 
ease, although he may live for two years or longer. 

Treatment.—The treatment is purely surgical. The character of 
the operation must depend upon the extent of the process and the gen- 
eral condition of the patient. Even though the patient is strong, it 
will rarely be possible to resect the whole of the affected intestine, 

The simplest surgical treatment is the opening of the various ab- 
scesses. This has the effect of allowing the escape of pus, and the 
presence of air seems to limit the growth of the parasite, which is an 
anaérobic bacterium, For this reason the various fistulas should be 
split up as far as the function of the parts involved will permit, If 
there are intraperitoneal abscesses, they may be shut off from the peri- 
toneal cavity to be opened at a later date. Partial excision and curet- 
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EAR Ste Datong ale at t should be given potassium 
to the extent of 3 to 5 grammes (45 to 76 grains) daily. 
Numerous experiments upon animals and observations upon men have 
shown that potassium iodide is not a specific against actinomycosis ; 
and further, that it has no influence either upon the growth of the 
parasite or its virulence. Its favorable action is exerted upon the dis~ 
eased tissue. It favors softening of the affected tissue, limits exten- 
sion of the process, and facilitates external rupture of abscesses, 
Naturally it increases the resorption of inflammatory products, The 
parnsites are thus deprived of their means of subsistence and die, and 
are either resorbed or discharged through the fistula in the case of ab- 
dominal actinomycosis. The administration of ium iodide is 
often followed by pain, tenderness on pressure, and fever. 

While treatment by ium iodide is not of itself sufficient to 
cure 2 patient suffering abdominal actinomycosis, it is a distinet 
aid to surgical treatment in that it exerts a favorable influence upon 
portions of the disease not accessible to the surgeon’s knife. It is in 
other cases an excellent preparatory treatment for operation. 

This action of potassium iodide is not sufficiently specific to serve 
as a means of dingnosis, although it is very suggestive in cases in which 
there is no suspicion of syphilis. 

‘Treatment by iodide and by tion combined has saved a con= 
siderable number of patients. Thus, in Grill’s collection of 111 
patients who were treated hy operation, 45 died, 22 recovered, 10 were 
improved, and the remainder were either under treatment at the time 
of report or had been lost sight of. Some patients were cured in whom 
the disease had existed as long as two years. 


EMBOLISM AND THROMBOSIS OF THE MESENTERIC VESSELS. 


ry are spoken of on page 272, and tumors 

on page 386. her processes 0 ical interest are dis- 
turbances of the circulation » or thrombosis and 
contraction the result of mesenteric | The latter occurs 
usually in the mesosigmoid, The me be the seat of adhe- 
sions due to peritonitis and which m: fere with peristaltic 
i tery produce symp- 


nosis is easily made, 
The blood circulation in the 
mesentery the vessels anastomose | e ches ; therefore 
i teric arteries does 
the superior 
mesenteric artery itself is obstructed, the blood. the intestine 
can be maintained only through the gastroduode 
and the inferior mesenteric artery on the oth If the inferior 
mesenteric artery is included, the blood-supply can be kept up by the 
superior mesenteric and the middle and inferior hemorrhoidal arteries. 
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The obstruction of the superior mesenteric seriously threatens the 
life of the intestine. This is not to be wondered at when one con- 
siders that the blood to reach the intestine through the anastomosing 
channels must pass for two or three feet through a relatively narrow 
network of vessels. Experience has shown that the stoppage of the 
superior mesenteric produces a hemorrhagic infarct in a considerable 
portion of the small intestine. Even embolism of certain branches 
of the artery may produce a hemorrhagic infarct, If the circulation 
of blood can be restored through the anastomosis, the infarcts will 

disappear, otherwise there will be necrosis of intestine with 
}eonsequences. The latter is almost always the case when 
jof the superior mesenteric artery is occluded, It does not 
follow occlusion of the inferior mesenteric. Even a small 
ly facia in perforation, while in other cases a much larger 
ay be followed by recovery. In rare cases obstruction of the 
‘essel_is not followed by venons congestion, and in such cir- 
es an anemic infarct and gangrene will be the result, 
jlism may be due to septic processes, to endocarditis, to arterio~ 
of the cardiac valves, aorta, ete. Thrombosis may be due 
‘arteriosclerosis, syphilis, traumatism, rapture of an artery, 
aa, or injury of a vessel during operation. 
olism of the mesenteric arteries produces usually an intense 
min, This may be followed by hemorrhage and diarrhea, or 
. The blood oozes from the mucous membrane which is 
1 in the infarct and becomes mixed with the intestinal contents. 
~ dike ae norrhage may be so profuse as to cause death from anemia, 
If the infarct is situated high up, the blood may be vomited. In a 
small majority of cases the disturbance of nutrition of the intestinal 
wall brings about paralysis and rapidly developing ileus. Even the 
swollen infaret which extends throughout the whole circumference of 
the bowel may set up paralytic ileus, In such cases there is no dis- 
charge of blood from the rectum, but instead there are th 
plete obstruction and other symptoms of ileus. The v; 
bloody in character, No good explanation of this has been given, 
Sprengel suggested that hemorrhagic infarct was followed by intestinal 
hemorrhage, and anemic infarct by ileus without hemorrhage. It is, 
however, certain that ileus may be produced by a hemorrhagic infarct, 
and the ultimate outcome of both types of the disease is the same. 

If the resection is re-established, the patient recovers, otherw 
necrosis of the intestine and peritonitis, either before or after perfora- 
tion, are the inevitable results, 

The prognosis of embolism of the mesenteric arteries is unfavor- 
able. However, it is but right to give the patient the benefit of 
operation, especially as in most cases ileus from other causes cannot be 
exeluded. The surgical treatment of these cases is difficult, In the 
first place, the diagnosis is uncertain, If there is profuse intestinal 
hemorrhage diarrhea under circumstances which make the devel- 
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least be made. If no previous history of trouble can be obtained, or 
if there is ileus without hemorrhage, a correct diagnosis is unlikely to 
be made. Even when one hits upon the correct diagnosis, it is impos- 
sible to say whether spontaneous recovery will follow. On the other 
hand, if one waits until necrosis and possible perforation have deyel- 
oped, the patient’s chances for recovery are greatly reduced. 

Nor is it possible to say how extensive an infarct there may be. 
The only hope of the patient lies in resection of the affected bowel, 
and until the abdomen is opened one cannot know whether resection is 

‘ible. If the whole small intestine is involved, radical operation 
is naturally useless. When the abdomen has been opened, the surgeon 
will still have to decide whether he will remove all of the bowel which 
is infarcted, or only such portions as seem likely to become gan- 
pets, If the patient’s condition forbids an extensive operation and 

portion of intestine which is affected is situated low down, the 
establishment of an artificial anus above it may be advisable, Thus 
far the results of operation have been discouraging, as few patients 
have recovered. 

Obstruction of the mesenteric veins has the same significance as 
obstruction of the arteries, Such obstruction is almost invariably due 
to thrombosis, as embolism can then only occur by reason of a 
reversed blood-current. Only a few cases have been noted, most of 
them due to enteritis occurring in patients who suffered from sclerosis 
of the liver, The first result of a complete venous stasis is oedema 
of the affected portion of the bowel followed by an arterial infarct 
whose anatomical and clinical consequences are those which have been 
described above, namely, hemorrhage, diarrhaa, or ileus. The result 
is usually necrosis of the mucous membrane, less often gangrene of the 
whole wall of the intestine. 

Tf the portal vein becomes occluded by a thrombosis, the stomach, 
intestine, etc., will be the seat of an infarct, and to the symptoms 
thereby caused will be added ascites, compensatory dilatation of the 
anastomosing veins (Cuput Medwsw), splenic tumor, and necrosis of 
the pancreas, 








CHAPTER XVI. 


INTESTINAL OBSTRUCTION, OR ILEUS. 


By Prov. H. SCHLANGE. 


Tue term ileus is used not to indicate a special pathological condi- 
tion, but a group of symptoms among which bur are especially promi- 
nent: namely, stoppage of the fecal stream, abdominal pain, vomiting 
of material which contains bile and feces, and meteorism. The 
existence of ileus is always serious, since it indicates the presence of 
an obstruction to the fecal stream which may quickly terminate the 
patient’s life, 

Pathology.—Ileus is called dynamic when it results from failure of 
peristaltic action, and mechanical when it is due to some closure of the 
intestinal lumen. 

Dywamte Inevs.—In this variety of ileus there is paralysis of the 
longer or shorter portion of the intestine. Not every ied or real 
puree of the abdominal muscles leads to ileus, The effect may 

¢ transitory. Such reflex paralysis my be observed after inearcera~ 

tion of a testicle in the inguinal canal, contusion of the abdomen, 
operation upon hemorrhoids, ete. There is also a hysterical intestinal 
paralysis which need not be here considered. ‘True dynamic ileus may 
be brought about by extensive operations upon the mesentery, by the 
reposition of large strangulated hernias, or by embolism of the mesen- 
teric arteries. In some diseases of the central nerves defecation is so 
impaired that lange masses of feoes collect in the colon and bring 
about dilatation and paralysis which may lead to ileus, Nothnagel 
says that distention of the intestine with gas may produce paralysis, 
and it seems probable that in some instances paralysis is hie to the 
action of bacteria, although no evidences of peritonitis are pre 
But the most important cause of all is acute peritonitis, Chronic 
peritonitis causes trouble leas by paralysis of the intestine than by the 
kinks and narrowings which are due to adhesions, or by the pressure 
of exudates outside of the intestine. 

Just why inflammation of the peritoneum should cause paralysis 
of the intestine is still a matter of dispute. Stokes claims that the 
inflammation of the serosa extends to the deeper layers of the intes- 
tinal wall, and that the paralysis is due to the edema which ac 
panics it. Nothnagel explains the paralysis by reflex action. He 
shows that in the beginning of subacute peritonitis peristaltic action 
may be abnormally increased. ‘The absorption of gas from the intes- 
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intestine becomes overdistended and paralysis may follow. Tleus may 
follow circumscribed as well as diffuse peritonitis. Sometimes the 
circumscribed peritonitis affects only the portion of the intestine in its 
immediate neighborhood. 

Mecuasican TLevs.—In mechanical ileus the lumen of the bowel 
may be closed by pressure from without, or by some obstacle within it. 
In the former case the term strangulation is often used, and in the 
latter case obstruction. Strangulation of the intestine is a condition 


Fios, 82, &—Two forms of obstruction due to a com) ivalus of a coil ef Heum and a 
Jong sigmold flexure. y 


in which the affected portion of intestine, er with its mesentery, 
is so pressed upon that not only is the lume: intestine obliter- 
ated, but the circulation is also interfered with to a dangerous extent. 
This condition is clearly seen in strangulated intestinal hernia, Stran- 
gulation may be due to bands or cords, the result of peritoneal adhe- 
sions which may be found in any portion of the abdominal cavity, and 
are of variable size and thickness, Portions of intestine may be 
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changed by peritonitis until they become like cords and may lead to 
strangulation. The tip of the appendix or of the Fallopian tube, or 
of Meckel’s diverticulum, may also produce strangulation. A rent in 
the broad peritoneal adhesions, or a gap in the omentum or mesentery 
due to faulty development or traumatism, may produce intestinal 
strangulation. The same is true of a rent in the uterus, or bladder, or 
suspengory ligament of the liver, or the broad ligament of the uterus, 
or the parietal peritoneum. An external hernia may beeome strangu- 
lated. The situation of such hernias is sufficiently indicated by the 


Fic, $4, 





YVolvulus of sigmoid fexure after ite through an opening in the mesentery: L. liver) 
S, stomach; O, omentum: & Fysigmold hexare; Pe small Intestines (oruber 


names—obturator, ischiatic, perineal, lumbar, rectal, vaginal, inter- 
costal, diaphragmatic, An internal hernia may also become strangu- 
lated in the foramen of Winslow in the intersigmoid space, in the 
peritoneal pockets about the cwcum, or in those about the duodenum 
and jejunum. The results of such internal strangulation are similar 
to those of external strangulation. In strangulation by a band a 
short portion of intestine is usually caught between the band and 
the posterior abdominal wall. The ileum is usually the portion of 
intestine that is strangulated in both external and internal hernias. 
On aceount of it long mesentery this portion of intestine may find its 
way to any part of the abdominal cavity. 

Strangulation due to twist of an affected bowel upon its axis is 
called volvulus. According to Rokitansky, this twist may take place 


ce ae 
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1. The portion of intestine may twist through a half circle or a 
whole cirele around its own long axis. 

2. The mesentery or a portion of it may twist with the attached 
intestine through a half cirele or whole circle, or more than a circle, 
‘This twist is therefore around the axis of the mesentery. 

3. A portion of intestine together with its mesentery may twist 
around another loop of intestine, (Figs. 82 and 83.) 

The sigmoid flexure is by far the most frequent seat of volvulus. 
Tn its typical form the flexure has a long mesocoion with a short attach- 
ment to the posterior wall of the abdomen, so that it is easy for it to 
twist about the axis of the mesentery. This twist may recult from 
external violence, as a fall or jar, or it may be due to overdistention 


Fig, 85, 


Yolvulus of the sigmoid Mexure. (Curschmann.) 


of the bowel with fecal masses. v. Samson has shown that a twist of 
180 degrees will not produce strangulation in a normal sigmoid flexure, 
Symptoms first arise when the twist has reached 270 or 360 degrees. 
(Figs. 84 and 85.) 

Volvulus of other portions of the colon is not likely to occur unless 
the mesocolon is abnormally long. Volvulus the small intestine 
may occur when the whole portion of small intestine which in any 
way becomes strangulated in addition twists around its mesenteric 
pedicle. An abnormal length of mesentery, or a shortening of its 
attachment to the posterior abdominal wall, predisposes to volvulus 
of the small intestine. Such a condition may be congenital or may be 
the result of peritonitis, or the fixation of a loop of intestine for a 
long time in a hernial sac. 

Tlens may be produced by obstruction of the lamen of the intestine 
either from within or by a slowly developing pressure from without, 
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Foreign bodies, biliary ealeuli, intestinal calculi, and fecal masses may 
roduce obstruction, (Fig. 88.) Usually the obstructing object is as 
large or larger than a walnut, but instances have been reported in 
which a small stone by producing local contraction of the muscles has 
obstructed the lumen of the bowel. Obstruction of this character may 
oecur in any portion of the small intestine, especially at the ileocmcal 
valye. True intestinal calculi or enteroliths form gradually in the large 
intestine, and especially in the eweum, The nucleus of such a calculus 
may be some small indigestible object which has been swallowed, and 
the bulk of the calculus is made up of caleium, ammonio-magnesiam 
phosphate, and organic substances. In cases of habitual constipation 
with atony of the intestine hard masses of feces may collect in the 
large intestine until they completely block its lumen. Overloading of 
an intestinal coil wherever found may predispose to a kink or a vol- 
vulus. Furthermore, chronic distention often leads to dynamic ileus, 

The lumen of the bowel frequently becomes obstructed by intestinal 
carcinoma. The growth is usnally situated in the colon or rectum, 
Sarcoma and lymphosarcoma rarely reduce the lumen of the bowel 
sufficiently to produce obstruction. 

Other diseases may bring about chronic ulceration and stricture ; 
for example, tuberculosis cither in the small or large intestine, or, less 
often, dysentery, or the ulcers due to fecal masses. lis i 
quently the cause of stricture in the rectum. Stricture may 
a loop of intestine which has been incarcerated in a hernial suc, perhaps 
asa result of circular gangrene of the mucous membrane. Any intns- 
susception may go on to spontaneous cure after the invaginated bowel 
has sloughed away, but stricture is likely to result. 

Tumors in the neighborhood of the intestine, and especially those 
of the uterus and ovary, may compress the intestine and obstruct its 
lumen. 

Tnvagination (intussusception) of the intestine sometimes produces 
symptoms of obstruction, sometimes of strangulation. Inyagination is 
a displacement of « portion of intestine by which the upper part of the 
bowel is inyaginated into the lower, In a few instances the relation 
of the affected parts of the intestine is reversed and the upper part is 
carried downward outside of the lower part. The commonest seat of 
this trouble is the ileocwcal region, since here occur 52 per cent. of all 
cases and 70 per cent. of the cases which occur in infancy. Invagina= 
tions of the small intestine constitute 30 per cent. of all cases and 
those of the colon 18 per cent, In ileocseeal invagination the ileocscal 
valve marks the summit of the displacement, while the invaginated 
small intestine may extend for a great distance into the colon, and has 
even protruded through the sphincter ani. In other invaginations of 
the small intestine the lower portion is usually involved, while invagi- 
nation of the sigmoid flexure is more common than that of other por- 
tions of the colon, 

The invaginated bowel drags after it the mesentery, consequently 


the macantaria cida af tha inwawination jc eomawhat nanaauwn . 3 tha 

















are entirely shut off and results. The invaginated portion is 
naturally the first to suffer from the gangrene. It may be separated 
from the rest of the intestine and be passed from the rectum in pieces 
measuring from a few centimetres to 3 metres (120 inches), Such a 
discharge of gangrenous bowel will usually take place during the first 
month, but in some cases it bas occurred six months or even longer 
after the first symptoms of in ion. 

‘The immediate danger of invagination lies in the risk of perfora~ 
tion of the neck of the bowel and resulting peritonitis. In the chronic 
form of the trouble there is f death from inanition, and even in 
the fortunate n whi vaginated bowel sloughs away life 


obstruction, but it does not 

if the obstruction affects o1 

a variety of other diseases whic! 

the contents of the small tine, } 

without value, too much stress must not 
-Diagnosis—In most cases of ileus tl 

difficulty consists in the determination 
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Uleeration and Perforation of the lleum, eight days afer 
Complete Obstruction. The necrotic mucous membrane 
was somewhat greener when firat exposed. 





MECHANICAL ILEUS. 337 


ileus; but in the majority of cases it is unnecessary to do more than 
to determine whether the ileus is dynamic or due to strangulation or 
obstruction. In certain cases naturally one or more of these causes 
may act in combination. 

‘The first step is a careful examination of the patient. While the 
attention is especially directed toward the intestine, the other o1 
hoth within and outside of the abdomen should also be examined. 
demonstrable changes in the intestine are modifications in its form and 
in its mobility, Numerous observations as well as experiments upon 
animals have established the following facts : 

1. In acute peritonitis the wall of the affected intestine is paralyzed. 
“This portion of intestine becomes distended with gas and its mobility 
is limited. % 

Tn acute circumseribed peritonitis the paralysis and dilatation do 
not reach their maximum so that slight peristaltic motion may be ob- 
served in the affected intestinal coils. Acute diffuse peritonitis when 
of a severe type produces a dilatation of the intestine which is only 
limited by the space within the abdominal cavity. The paralysis is 
complete and there is no motion whatever. 

2. When a coil of intestine with its mesentery is strangulated, there 
follows an acute swelling of the affected portion, as is regularly seen in 
operations upon strangulated hernias. The distention of the strangu- 
lated intestine, if it occurs in the general peritoneal cavity, is extreme, 
far greater than is possible in a closed hernial sac. As the loop of in- 
testine is mechanically fixed at a point of constriction, it cannot move 
and all peristaltic motion is stopped by the alterations in the circulation 
and innervation, This is true even if the affected intestine is a metre 
in length. There is a discharge of fluid from the strangulated intestine 
which is often seen in a hernial sac, and the quantity of which within 
twelve hours may be so considerable that it is noticeable in the perito- 
neal cavity. 

The condition of the rest of the intestine is likewise characteristic, 
‘The bowel below the affected portion is empty and contracted, and 
remains so. ‘The bowel above the affected portion is more or less dis~ 
tended according to the time of observation. In general, it is true that 
it gradually fills with fluid and becomes distended with gas. The 
greater the portion which is strangulated and the more perfect the 
strangulation and the greater the shock, the greater the delay in the 
distention of the bowel above. In such cireumstances the distention 
may be only moderate after a period of twenty-four hours, In these 
severe cases death results early unless it is averted by an early operation, 
so that one will rarely sec an extreme distention of the afferent bowel. 

Tf only a small loop is strangulated and the strangulation is perhaps 
incomplete, the intestine above the strangulation becomes sooner or later 
greatly dilated. In these milder cases life may be prolonged for sev- 
eral days. The upper intestine is not at first completely paralyzed, but 
shows peristaltic motions and slight tonic contractions which may come 
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efferent intestine becomes distended, and this distention is almost 
always palpable before it becomes visible to the eve. Tt is always 
4 suspicious symptom when one is able to feel the outlines of individual 
portions of the intestine. 

If the strangulation leads to peritonitis, a resulting paralysis of the 
intestine does away with intestinal motions and gradually obscures the 
contour of single dilated intestinal coils. 

3, In obstruction of the intestine the portion of bowel below the 
obstruction is empty and collapsed, while that above the obstruction is 

|. This distention decreases from the point of obstruction 
toward the stomach. As long as there is no peritonitis, peristaltic 
action continues in the distended intestine, but is of varying intensity, 
If the obstruction is superimposed upon an existing stenosis due to a 
tumor or gradually narrowing stricture, ete,, the muscular coat of the 
bowel above will have become hypertrophic. Therefore in such a case 
the peristaltic action following obstruction will be exaggerated. (See 

295. 

De ilgaiale and Treatment of Dynamic Teus— Whenever a patient is 
seen who is suffering from ileus the surgeon should put to himself the 
question : Is peritonitis present? In most cases the anawer to this 
question will not be difficult. If the abdomen is everywhere sensitive ; 
if there is absolute constipation and continuous vomiting of a biliary 
or fecal character ; if a patient is restless and has an anxious, drawn 
countenance and hollow, lifeless eyes ; if the respiration is of a costal 
type and somewhat rapid, and there are a moderate elevation of tem- 
perature and a small, easily compressible and frequent pulse; if there 
are great thirst and decreased excretion of urine ; if there is a uniformly 
distended barrel-shaped abdomen without visible or palpable intestinal 
coils, and if no peristaltic action can be heard, the picture of diffuse 
peritonitis is typical. The absence of distinct coils of intestine is a 
most significant sign. It indicates an extensive intestinal paralysis 
such as accompanies acute diffuse peritonitis. There are other symptoms 
that are by themselves less reliable. The temperature is uncertain. In 
most cases of acute peritonitis there is moderate and sometimes high 
fever, There are also cases in which the temperature is normal or 
even subnormal. While therefore in doubtful cases the presence of 
fever is suggestive of peritonitis, its absence is no proof that peritonitis 
does not exist, 

The next question of importance is, What e origin of the peri- 
tonitis? This cannot be determined by ect examination in most 
cases because the meteorism makes impossible palpation of the abdom- 
inal organs. The history of the disease may, however, throw light 
upon the origin of the inflammation. It may indicate the existence of 
appendicitis, or it may show that an ulcer of the stomach or intestine 
existed for a long time before the acute attack (due apparently to per- 
foration) came on, If no such evidence is furnished by the history, 
one has to think of mechanical obstruction or strungulation of the 
bowel, 


. 
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The better developed the peritonitis, the less is the chance of saving 
the patient by surgical interference ; and if the patient is already sep- 
tic with greatly decreased arterial pressure, it is better to look upon the 
case as hopeless, and not to subject the patient to a surgical operation, 
‘This is more fully discussed on page 174. 

If the peritonitis follows a mechanical ileus and the patient is seen 
sufficiently early, the treatment should be that which is proper for a 
patient suffering from ileus in spite of the unpleasant complication of 
peritonitis. 

Slight and circumscribed inflammations of the peritoneum may pro- 
duce the symptoms of ileus, at least for a time. In such cases the 
diagnosis is suggested by the occurrence of the trouble in the neighbor- 
hood of the organ which is often the starting-point of circumscribed 
peritonitis ; for example, the appendix, the gall-bladder, or a tube or 
ovary. The severe symptoms of collapse which accompany diffuse 
peritonitis and strangulation of the intestine will be wanting. The 
loops of intestine which are involved are plainly distended and usually 
movable. Pressure upon them does not increase their tension since 
their contents can easily exeape, usually with a gurgle, into the adjacent 
portion of intestine. Absolute rest, a suitable diet, aud opium suffice 
in many of these cases to bring the patient again to a condition of 
health, provided the cause of the trouble does not extend farther, 

The symptoms of ileus may accompany hysteria, fecal impaction, 
diseases of the spinal cord, ete. The dinguosis may be « difficult one. 
Treatment of these cases is described in books on internal medicine. 

Diagnosis of Heus due to Strangulation.—If existing ileus can be 
shown to be mechanical rather than dynamic, it is important to deter- 
mine whether it is due to strangulation, since strangulation of a loop 
of intestine may produce gangrene in twenty-four hours. In some 
cases it does not act so quickly because the strangulation is not com- 
plete, or is intermittent, so that it obstructs the lumen of the bowel 
but does not shut off its blood-supply, and gangrene does not follow 
even after a lapse of weeks. In such eases the original hyperemia and 
swelling of the intestine may subside, but traces of the trouble will 
persist in the form of adhesions between the affected intestine and the 
surrounding organs. 

Cases of strangulation greatly in severity, and no one can say 
what the outcome of even a slight attack will be. The danger to the 
patient is not merely in possible gangrene, but rather in the peritonitis 
which results from the passage of bacteria through the damaged wall 
of the intestine before it actually becomes gangrenous. Experiments 
upon animals show that this bacterial exodus may occur within eight 
hours, The time depends largely upon the degree of strangulation, 
It is partly on this account that operations performed in the first or 
second day after attack show far better results than those performed 
upon the third day or still later. This point should be impressed upon 
the minds of family physicians, who first see the majority of these 
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- ation performed within forty-eight hours, the risk of gangrene and 
infection is pretty nearly avoided. If three days have passed without 
eat the patient is almost certain to die from one or other of these 


onthe mechanism of strangulation is so uniform that the symptoms 
in most cases are fairly typical. A patient in full health is suddenly 
seized with a more or less intense pain and feels that he ef 
There are often symptoms of shock, which may increase during the 
following day or days. Such collapse is said by Bénnecken and 
Riechel to be due to the escape of bacteria and other produets into the 
peritoneal cavity. These substances when resorbed produce the symp- 
toms of collapse. Soon after the strangulation the symptoms of ileus 

appear. There are nausea and vomiting, first of gastrie contents and 
then of biliary and finally of fecal fluid. Rectal tenesmus may be an 
early symptom, If feces are present in the lower bowel, they may be 
expelled, but later neither gus nor feces pass per anum. Soon the out- 
line of the abdomen begins to change, and its shape should be care~ 
fully noted. Aimless palpation of the abdomen causes the patient 
great pain and yields comparatively little information; and even the 
most intelligent examination ix unsatisfactory if the abdominal walls 
are ex! ly thick or if the abdominal muscles are firmly contracted. 
In the more favorable cases in which the abdominal wall is relatively 
thin the affected loop, of intestine, whether strangulated by a band 
or by a twist around its own axis, will be found greatly dilated and 
marked off from the rest of the coils of intestine which are di 

hy it. Sometimes the distended intestine may be recognized pare the 
eye as a thick transverse cylinder, or its outline may be curved or bent 
upon itself, As the intestinal wall is paralyzed, it does not show the 
slightest motion even when struck. If no such appearance is evident 
to the eye, the open hand should be lightly over the abdomen 
and then gentle pressure be made in perpendicular and transverse 
directions. The results of percussion are unsatisfactory, However, 
one can frequently make out the presence of free fluid at an earlier 
period than might be expected. 

When the conditions above described are found to be present, a 
diagnosis of strangulation is reasonably certain. True, the intestine 
may be dilated as a result of peritonitis or of long-standing fecal 
impaction. But in peritonitis the distention of single loops of intes- 
tine is never so distinct, and in fecal impaction the distended intestine 
is not paralyzed and its peristaltic action is very active. 

When 1 dingnosis of strangulation is made, an immediate lapa- 
rotomy is indicated. While it is true that a half turn of the sigmoid 
flexure may produce symptoms of ileus without seriously threatening 
the life of the patient, ail while it is equally true that strangulation 
of the sigmoid can often be diagnosticated by the small quantity of 
water which the rectum will hold, still a diagnosis made thus exter- 
nally is too uncertain, and it is better to open the abdomen in every 
case in which strangulation exists, (Figs. 86 and 87.) 
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Unfortunately the diagnosis is by no means always as clear as indi- 
cated above, Symptoms of strangulation may have lasted, sy, for 
twelve hours; the most careful examination of the abdomen fails to 
reveal the presence of any distended motionless loop of intestine, the 
abdominal distention is slight or wanting, and there are only indefinite 
abdominal pains referred to the umbilicus or to the left iliae region, 
All the sites of external hernia are examined and found normal. 
Examination of the region of the appendix throws no light on the 
trouble. Nothing abnormal is felt through the rectum or vagina 


Fig, 88. 
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Yolvatus of the sigmoid fexure. (Kettner) 


except possibly a little tenderness on the left side. The urine does 
not show any marked increase of indican, which, of course, could not 
be expected within twelve hours. Still, the patient is plainly seriously 
ill, What shall be done? There clearly exists the possibility of 
intestinal strangulation, and hence the patient must be sent to a 
hospital or kept under observation where an operation can be performed 
at any time, An immediate operation is not advised. If the pain is 
intense, morphine may be given subcutaneously, but one should not 
wash out the stomach and then give lange doses of opium in order to 
stop peristaltic action. This drug will not overcome strangulation if 
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nosis. The patient should be seen at short intervals. If the symp- 
toms increase, if the pulse grows worse, and there are signs of collapse, 
operation should not be postponed beyond the following day, The 
probability is that a loop of small intestine will be found about the 
side of the vertebral column or near the uterus. If such is the case, 
operation will almost certainly save the life of the patient, while if the 
symptoms are due, for example, to a ureteral calculus, operation will 
not seriously lessen the patient’s chance for recovery. 


Fro. 87. Fis, 88, 


Distention ef eolon 
focal impwetion, 
‘by. colostomy. 


Reduced 
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“as shown tn Fig. mechanical obstruction. 
(uttuer,) (Gritish.) 


If the symptoms of the first day have somewhat decreased on the 
following day, if the pain is less and the pulse better, and the shock 
has nearly disappeared, each sungeon must dee rv himself whether 
he will operate or wait until the third day to see if symptoms of stran- 
gulation persist or increase, Sometimes a moderately distended loop 
of small intestine will be found arising out of the pelvis which is 
easily appreciable but cannot be pushed upward in the abdomen since 
it seems fixed by its lower end in the pelvis, Such a condition is 
comparable to many cases of external strangulated hernia in which the 
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incarceration may exist for three or four days without generar because 
the strangulation at the ring is only moderate. Under such circum- 
stances one should not postpone until the general condition of the 
patient is less favorable an operation certain to be necessary. 

The illustrations given above show the symptoms of strangulation 
as they appear at an early stage. Unfortunately a surgeon rarely has 
the opportunity to treat the pila at all so early in the attack. With 
each succeeding day the condition of the patient changes. The whole 
abdomen distends with more or less rapidity, and the distention gradu- 
ally obseures the particular loop which is strangulated. Any peri- 
staltic action or tonic contraction of the intestine which may have been 
present at an early stage soon disappears. The intestine has passed 
into a paralytic condition as a result of infection and peritonitis, or as 
a result of the long-continued overdistention. If a patient is seen for 
the first time in this advanced stage of the trouble, the original cause 
of the intestinal paralysis is searcely to be made out, while the treat- 
ment of the same by laparotomy is generally a useless procedure, 

If the patient when first seen has a much distended abdomen in 
which certain loops of intestine may still be recognized by careful pal- 
pation, and if light or strong percussion is still capable of causing 
some peristaltic action which can be recognized if one listens for the 
resulting gurgle, the diagnosis of diffuse peritonitis with intestinal 
paralysis may be excluded. A diagnosis of circumscribed peritonitis 
confined for example to the pelvis is not so easily ruled out. If the 
history shows that a patient in full health was suddenly seized with 
abdominal pain, and if the examination does not point to disease of the 
appendix, the diagnosis of internal strangulation is probable, and if 
the condition of the patient warrants it, laparotomy is indicated. If 
he is too weak for radical operation, enterotomy should be performed, 
since the shock of this operation is slight and it may save the patient 
from death by gangrene if this change has not already taken place, 
‘The strangulated intestine may then be freed at a later period, when 
the patient is in a condition to withstand the effects of operation. 

Diagnosis of Neus due to Obstruction —Tleus due to obstruction like 
that due to strangulation has certain fairly well-marked characteristics : 

1, The intense initial continuous pain is wanting, 

2. The symptoms of collapse are wanting. 

3. There are present clearly marked dilated loops of intestine 
showing more or less peristaltic action. 

4, There will have heen before the symptoms of ileus symptoms 
of abdominal trouble, especially of the intestine. 

Usually these characteristics of obstructive ileus will enable one 
to diagnosticate it from ileus due to peritonitis, and from ileus due to 
strangulation. It may or may not be possible to determine the exact 
cause of this form of mechanical difficulty. Take, for example, the 
case of a patient suffering from chronic intestinal stricture the result 
of a resection, The patient returned home apparently well, but later 
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rhoea and constipati He was, however, able to continue his work. 
Some months later his abdomen suddenly swelled and became painful. 
Nothing passed from his bowels even after the administration of 
eathartics. He became nauseated and vomited, and later vom! 
fecal matter. These acute symptoms gradually increased in intensity 
until at the end of a week the abdomen was fully distended and palpa- 
tion was very unsatisfactory. Individual loops of intestine could still 
be made out in different places showing that they were not completely 
paralyzed. This fact, together with the relatively pulse, was 
sufficient to exclude the diagnosis of peritonitis. Could the patient be 
suffering with strangulation of some small loop of intestine deep in 
the abdominal cavity ? It is true the attack began suddenly, but with 
only moderate pain and without collapse, and at the end of a week 
thereafter his condition is fairly good. Strangulation is therefore 
improbable, In such a case the diagnosis of obstructive ileus rests 
upon the persistence of peristaltic action and the development of acute 
symptoms after a long period of chronic intestinal stenosis. The seat 
of the obstruction in the case mentioned was found to be at the point 
of previous resection, where the intestine was much narrowed. The 
acute symptoms were due to a partial twist of the overfull intestine 
immediately above the stricture, 

The diagnosis is equally plain if ileus develops in a patient known 
to have carcinoma of the large intestine or some tumor of the pelvis. 
If the history does not throw light on the cause of the trouble and 
the distention makes satisfactory palpation impossible, the prognosis 
may be obscure. Rectal or vaginal examination will show the pres- 
ence of a pelvic tumor, if such exists; but carcinoma of the colon 
and sigmoid flexure will not be palpable by any method of examina= 
tion, The presence of mucous masses in the rectum suggests a car= 
cinoma of the lange intestine, and it is well to remember that in 
obstruction of the large intestine below the descending colon the rectum 
will contain only from } to 1 litre of water (1 pint to 1 quart). 
In making this test the water should be injected very slowly at the 
temperature of the body ; otherwise if the patient is sensitive only a 
small quantity will be retained even though there is no obstruction in 
the large intestine. 

If the abdomen is much distended, it is better not to waste too 
much time in determining the exact situation of obstruction, since the 

11 is sufficiently clear that the dilatation of the intestine should 
ved at one 
is a variety of ileus due to gall-stone, or due to a biliary 
ge size that has perforated from the gall-bladder 
Inflammatory symptoms which accompany such a 
t the correct diagnosis, There will be no 
s is confined to the gall-bladder, although the 
pains may closely resemble those produced by the passage of 
a gall-stone through the common duet. If ileus develops after attacks 
of colic in wom middle age, the possibility of a gall-stone should 
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be considered. If the stone perforates into the colon, it causes few or 
no symptoms. If it perforates into the small intestine, characteristic 
attacks of ileus are produced with bilions vomiting. If the ileus is 
situated high up, there may also be vomiting of blood. In such a 
case the attack of ileus may subside, the gas may escape from the 
intestine and then the attack recur. Pain is a prominent symptom, as 
is peristalsis. ‘The symptoms may last months before they are relieved 
by the passage of a stone into the large intestine, or ulceration and per- 
foration of the small intestine may be the result. 


Pio, 89. 





Teocecal intussusception of minor degree. Appendix to the right not yet involved. 
(Hutehinson.) 


The symptoms of invagination are sufficiently characteristic to 
establish a correct diagnosis. This form of intestinal obstruction is 
usually found in children, (Fig. 89.) It develops suddenly with 
intense pain in the abdomen, nausea, vomiting, and tenesmus, with 
evacuation of blood, or blood and mucus, Afterward nothing passes 
from the rectam and the abdomen becomes tympanitic. If the patient, 
is seen before the abdominal distention is very great, the cylindrical 
invaginated intestine may be felt, Lf so, an exact dingnosis can be 
made, otherwise the diagnosis will be a probable one. 

Treatment of Deus due to Strangulation—Laparotomy for strangu- 
lation should be performed with good assistance and in circumstances 
which permit of an aseptic operation. It is particularly useful to 
wash out the’stomach before administering the anesthetic, since in not 
a few instances the patient has vomited with fatal inhalation at the 

. beginning or close of the anesthesia. A general anesthetic is neves= 
sary in order to relax the abdominal walls, 

If the place of strangulation is evident, the incision should be 
made over it, This applies especially to strangulation in connection 
with some hernial opening; for example, strangulation which con- 
tinues after the reduction of an external hernia, or chronic or marked 
intestinal symptoms which continue after the reduction of a hernia 
and suddenly become acute, Usually, however, the incision is made 
in the median line from the level of the umbilicus to the symphysis. 
Before the peritoneum is opened sterile hot cloths should be at band 
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suddenly, The peritoneal cavity is widely opened, and the affected 
loop of intestine if recognized is carefully brought forward and the 
constricting band if such exists is divided. This manipulation is easy 
if the rest of the intestine is empty. If the affected loop of intestine 
is not seriously damaged, it is in the abdomen and the wound 
quickly sutured. If the intestine is seriously damaged, the affected 
portion should be resected. (See page 468.) Schlange has removed 
135 em, (52 inches) of the small intestine on account of strangulation. 

If there is volvulus of the sigmoid flexure, it should be untwisted. 
Since a recurrence of this trouble is rather common, it is well to stitch 
the untwisted loop to the parietal peritoneum, or to perform resection 
if necessary. 

Tf a short loop of intestine is strangulated, it usually lies close to 
the posterior of the abdomen, or perhaps in the pelvis, and is 
often hidden by other distended loops of intestine. In these cireum- 
stances much time may be saved by bringing the affected loops of 
intestine out of the abdominal cavity and wrapping them about with 
hot moist cloths. When this is done, the source and cause of stran- 
gulation are guy found. Moreover, this manceuvre facilitates 
paren of the deeper portions of the peritoneal cavity. 

n the treatment of strangulation it is desirable to avoid any 
tension upon the affected loop of intestine. Its wall may already be 
gangrenous at the point of strangulation and a careless pull upon it 
may produce rupture. When a constriction has been divided, the 
circulation of the affected loop is to be carefully examined, and if 
there is suspicion that the loop is gangrenous, it should be wrapped 
about with sterile gauze and brought outside the abdomen while the 
rest of the intestines are . The abdominal wound is then 
partially closed by suture and the resection of the damaged intestine 
is ied out extraperitoneally, The peritoneal cavity should not 
be i either with antiseptics or with sterile water. Any exu- 
date which it contains at the time of operation should be sponged out. 

If the intestine is markedly tympanitic, it is with difficulty 
replaced. Too much force should not be employed, as tears are 
thereby produced in the serosa which may lead to further trouble. It 
is far better to make one or several small incisions in the distended 
intestine to permit the eseape of gas and fluid contents, Every such 
wound is to be carefully closed by suture and its vicinity carefully 
washed with sterile salt solution and dried before the intestine is 
replaced. This step in the operation has another advantage: It 
relieves the patient of a great quantity of poisonous material situated 
in the intestine and enables the latter more easily to resume its normal 
function, 

Treatment of Obstructive Neus —The most important point in the 
treatment of obstructive ileus is the speedy relief of the distended intes- 
tine. This is accomplished by means of an artificial anus. Tleus due 
to strangulation requires an immediate laparotomy in order to prevent 
threatened gangrene, whereas the slight operation necessary for the 
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establishment of an artificial anus can be performed under local anws- 
thesia with very little risk to the patient. When the intestine has 
become freed from its putrid contents, which have much the same 
injurious effect upon the organism as the contents of a large putrid 
abseess, the vomiting subsides and the condition of the pat rapidly 
improves, At a later period laparotomy and a radical operation can 
be carried ont under much more favorable conditions. 

Enterotomy is necessary for another reason. The circulation in the 
distended intestine is suspended if distention reaches a certain point 
even though the vessels of the mesentery are unaffected. There may 
follow venous stasis with ecchymoses and ulcerations of the mucous 
membrane, and possibly perforation and peritonitis. But long before 
perforation occurs bacteria may pass through the damaged intestinal 
wall and set up infection. These ulcers of the mucous membrane, to 
which Kécher has given the name dilatation ulcers, are not the result 
of pressure from hardened fecal lumps since they occur in the small 
intestine as well as the large intestine. Their significance is very 
great as they permit the escape of bacteria and the development of 
sepsis which is frequently fatal. 

The affected intestine should be opened as near the point of obstruc- 
tion as possible, for there its dilatation is the greatest and the escay 
of gus and feces will most easily be accomplished. Moreover, by mak- 
ing the opening as far as possible from the stomach the nutrition of the 
individual will be best preserved, 

Sometimes the site and cause of obstruction cannot be determined 
and the history may fail to indicate the nature of the obstruction, 
A safe rule to follow in these cases is to cut down directly upon 
the obstruction when its situation is known. Otherwise an incision 
should be made over the ewcum. ‘The obstruction in these cases is 
usually in the large intestine, and an opening made in the ewcum 
will preserve the function of the whole of the small intestine. If the 
ewcum is found collapsed, the affected loop of small intestine ean be 
searched for and brought out through the wound already made. 

The incision should be about 6 cm. (2.4 inches) long, similar to the 
incision made for appendicitis, A peritoneal incision 3 om. (1 
long will usually suffice for inspection and palpation of the 
the subsequent incision in it. The bowel to be opened is firs 
in the peritoneal wound with interrupted or, better, continuous catgut 
or silk sutares. The incision in the bowel should be made longitudi- 
nally 2 cm. (0.8 inch) in length and its cut edges fastened to the skin, 
Tf the contractility of the intestine is preserved, there will be an imme- 
dinte exeape of gas and fluid fecal matter. This is in sharp contrast 
to the sluggish escape when the opening is made in an intestine which 
is distended by peritonitis, 

‘The intestine should be emptied as thoroughly as possible. As soon 
as the intestine is firmly adherent in the wound it should be cleansed 
by irrigations and laxatives shonld be administered to the patient, 
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serious cases no fluid should be given by mouth, but the necessary 
amount should be administered in the form of subcutaneous saline 
injections, If there has been fecal vomiting, it is well to wash out the 
stomach, 

The diagnosis of gall-stone ileus is usually a probable one. Even 
if it is certain, the severity of the attack cannot be foreseen, so that it 
is safer in all such cases to open the abdomen and to follow the dis- 
tended small intestine to the point of obstruction. The stone is usually 
easily palpable. The loop of intestine which contains it should be 
brought out of the abdominal cavity, and the incision in the abdominal 
wall partially closed by suture. The intestine is then incised, the stone 
removed, and the wound in the intestine sutured. The intestine is 
then replaced and the abdominal wound sutured. If operation is per- 
complete cure may be expected. If there have been 
= with more or less ulceration of the intestine, all the 
symptoms will not at once subside. 

There are other simple measures which sometimes succeed in reduc- 
ing invaginated intestine. These are: injection of water from a foun- 
tain-svringe or funnel, distention of the rectum and colon with air, 
and direct reposition through the anus of the invaginated bowel in case 
the trouble is situated low down. If these measures fail, a laparotomy 
should at once be performed. The results of operation are naturally 
better if it is performed early. When the abdomen has been opened, 
it may be possible to reduce the invagination even though it has lasted 
two or three di: If manipulation fails, resection should be per- 
formed. The ts of enterotomy in these cases are not so good as 
those of resection, and the former operation should therefore be reserved 
for patients who eannot withstand the more radical procedure. 

It must not be inferred from what has been said concerning the 
treatment of ileus that every case demands operation. On the con- 
trary, many patients suffering from dynamic ileus or from acute or 
chronic peritonitis, or from fecal obstruction, or from ileus due to hys- 
teria, or spasm of the intestine, have recovered without operation. 
Moreover, in spite of improved methods of diagnosis there are still a 
few cases in which it is not possible to determine the nature and cause 
of the ileus with certainty. But in this class of cases delay works 
more harm than good, and therefore an carly operation is strongly to 
be advised. 
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CHAPTER XVII. 
APPENDICITIS. 


ANATOMY AND ETIOLOGY. 


Berrore its cause was understood inflammation in the neighborhood 
‘of the cwcum received such names as typhlitis stercoralis, paratyphlitis, 
iliac abscess, etc. Since it has become recognized that most of the 
inflammation in this neighborhood begins in the appendix the term 
appendicitis has come into general use. Objection has been made to it 
on the ground that it combines a Latin root with a Greek termination, 
and those who are much disturbed by this name employ the term 

ityphlitis, The term appendicitis is now so thoroughly larized 
Sees accbilal tt op cdkee wil uaeeed ta eoekeeeies Tt 
will therefore be used in this Surgery. 

The vermiform appendix in man as well as in many apes is the rudi- 
mentary tative of the long eweum which exists in many lower 
animals, It is usually covered with peritoneum and possesses a mesen- 
tery of varying length. The wall of the appendix is similar to that 
of the colon. Its mucous membrane is so abundantly provided with 
such glands as are found in the cecum that scarcely any tissue inter- 
venes between them. According to Ribbert, thy follicles preserve their 
arrangement and form until the thirtieth year of life. At this time or 
perhaps a little sooner they degenerate with a regularity which gives a 

iological character to the process. Atrophy of the mucous mem- 
rane is the result. The lumen of the a; ix is separated from the 
cavity of ih canon by x sear S of mucous membrane called 
vresexaiais tie valve obstructs the passage of fecal matter into 

ay ix. 

mesentery contains nerves, lymph-vessels, veins, and an artery 
which springs from the superior mesenteric and feeds the appendical 
wall by means of anastomosing branches. In women there is also an 
arterial supply through the icular-ovarian ligament, The nerves 
ehibe eprentio ived from the mesenteric plexus of the sympa- 


The position of the appendix varies. It is usually behind and to 
the inner side of the cecum, but the excum itself does not occupy a 
fixed position in the abdomen. The origin of the appendix in the 
cecum may be placed farther to the right or left, while its tip may be 
directed toward any point in the ciroumference drawn about its base. 
‘Thus in some cases it is wholly retroperitoneal, 

9 
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The appendix is most often situated on a line between the anterior 
superior spine of the iliam and the umbilicus—about 6 em, (2.4 inches) 
from the first-mentioned point. 

The normal length of the appendix may be giver as between 5 and 
8 cm. (2 and 3.2 inches). Ina very few cases it is wanting or repre- 
sented by a mere stump, while in a few other cases it measures from 
16 to 23 em. (5.4 to 9.2 inches). The lumen usually measures from 
4 to 5 mm. (0.1 to 0.2 inch) in diameter, 

Inflammation of the vermiform appendix is due to bacterial infee- 
tion ; but this infection may be produced by a variety of micro-organ- 
isms, Several dozen at least have been isolated from the contents of 
the inflamed appendix as well as from the peri-appendicular exudate. 
But pus cocci and bacterium coli are by far the most frequently found. 
Since these bacteria are regularly found in normal appendices, it is 
necessary to presuppose some exciting cause for the inflammation. This 
is found in the anatomical peculiarities of the appendix. It is well 
known that bacteria are taken up by the tissues of animals or men 
wherever they exist under pressure. This is equally true in case of 
the skin, mucous membrane, or surface of a wound, Such an increase 
of pressure can easily exist in the long, narrow, and frequently tortuous 
lumen of the appendix. A moderate swelling of the mucous membrane, 
at Gerlach’s valve or at some other point, may obstruct the secretion 
of the appendix and increase the pressure within its lumen beyond the 
obstructing point. This is the more likely to happen if the serous 
coat of the tip of the appendix is fixed by adbesions, since then a 
kinking of the organ is often produced. 

There is still another factor in the production of inflammation, 
Ribbert and Ziickerkand! found a partial or complete closure of the 
appendix in about 25 per cent. of the eases examined. This oblitera~ 
tion of the lumen was formerly supposed to be due to inflammatory 
processes, Further examination has shown that it is a process of 
involution which may begin as early as the fifth year of life, and which 
is present in more than one-ha the appendices of persons who have 
lived sixty years or longer, An appendix which is the subject of this 
involution need not be adherent nor show any symptoms of inflamma- 
tion. The follicles shrink, the mucous memb 
walls of the appendix grow together. The subn « becomes thickened 
by a deposition of fat and the muscular layers undergo fatty degenera- 
tion, Asa result the whole appendix m: changed into a connective- 
tissue string which is, of course, without danger for its possessor, or its. 
lumen may be obliterated only in certain places. It is natural that a 
surgeon who sees chiefly inflamed appendices should associate these 
strictures with existing inflammation, but they are not necessarily 
inflammatory in character. 

In structure the mucous membrane of the appendix closely resembles 
that of the tonsils. Both are the seat of frequent inflammation, and 
especially in early » the follicles atrophy. By far the 
majority of cases of appendicitis occur between the tenth and thirtieth 
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ears of life, while only a few instances are known in which appendicitis 
iF occurred after the fortieth year, 

Formerly inflammation of the appendix was widely attributed to 
some cyst or other foreign body, or to a hidden mass of feces. In 
many cases of appendicitis the organ is found to contain a small hard 
mass of feces which has formed in the appendix a true fecal calculus, 
and has not made its way into it from without. Such a calculus 
usually has a smooth surface and may reach the size of a hazelnut. 
The tendency at the present time is perhaps to underestimate the action 
of such a calculus, especially if its surface is rough. When one con- 
siders how a gall-stone which is retained in the small intestine may 
cause ulceration, it is easy to see that similar results may follow pressure 
by a fecal calculus within the narrow lumen of the appendix. It is a 
short step from ulceration to perforation or abscess. 

Indiseretion in diet, and especially excesses in the use of alcoholic 
drinks, may transform a latent appendicitis into an acute attack. EEx~ 
posure to cold and influenza have also been mentioned as of etiologic 
importance, but their significance is doubtful. Traumatism, such as a 
blow or fall, may increase a latent inflammation, but it can searcely be 
held responsible for the disease itself. 


PATHOLOGICAL ANATOMY, 


Inflammation of the appendix may exist in any degree from that 
of slight catarrh to that of gangrene. In the simplest form of 
inflammation the mucous membrane is reddened and swollen and 
its secretion is more abundant than normal, Microscopically there 
is an infiltration of small round cells in the mucous membrane 
and in the deeper layers, especially in the submucosa. The follicles 
are swollen, As a result of these changes the appendix is thickened 
and somewhat stiffer than normal, It is doubtful whether catarrh of 
the appendix ocenrs except under conditions mentioned in the preced- 
ing section; at least there must be some obstruction of the secretion 
by a permanent or temporary narrowing of the lumen. In such cir- 
cumstances the cavity of the appendix is filled with gray or yellow 
mucus mixed with fecal matter, In the mucosa small ecchymoses are 
often seen which lead to a loss of substance of the mucous membrane 
—the so-called erosions. 

If the obstruction in the appendix subsides and the mucus and 
bacterial contents can escape into the cecum, the inflammation may 
pass over leaving no trace or possibly a little thickening of the appen- 
dix, Frequently inflammatory strictures are left which predispose to 
renewed attacks of inflammation, 

Tf the obstruction is complete, a condition of 
which is known as hydrops of the appendix. § 
usually due to cicatricial contraction, but it may 
i other peritoneal adhesions. The mucous secret 
fries Air 208 


SS Fs es AEN Se 





retention may exist 
Such an occlusion is 
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Empyems of the appendix vermi- 
formis : Ix: & stricture, 
‘kened. 


acter and very extensive, § 
cicatrization of the ulcers « 
and obliteration of the lume: ‘¥ 


grossing pl oe 
may be aseril 

mechanical causes as the pressure of a fecal concretion, or pus in a 
tightly distended appendix, or disturbances of circulation the result of 
4 kink. An appondix which is perforated shows if examined soon 
afterward an intense inflammation, It is very red and swollen. The 
edges of tho perforation are necrotic, black, gray, or greenish, while 
the adjoining tissues are infiltrated with pus, One or more such per- 
forations may coexist, Sometimes the opening is minute, sometimes it 
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Fio. 1.—Acute appendicitis; rupture threatened, Immediate operation, with 
temporary drainage, Good recovery. 

Fic. 2.—Acute gangrenous appendicitis. Removal of appendix, with drainage. 
Recovery, 


Fic. 3.—Acute gangrenous appendicitis: first attack. The appendix contained a 
feeal concretion, but was not perforated. Removal of appendix, with drainage. 
Recovery. 

Fias, 4 and 4a.—Acute appendicitis, with faecal concretion and two perforations. 
Outside and inside views of the appendix. Removal of the appendix and drainage. 
Recovery. 

Fies, 5 and 5a,—Gangrenous appendicitis. A perforation ne: 
not involving it. Outside and in 
of the attack, Recovery. 








the cwreum, but 
ide views. Removal of appendix on the third day 











Fias. 6 and 6a.—Acute appendicitis, with perforation, Outside and inside views. 
Removal of the appendix and drainage. Recovery, 


Fie. 7.—Acute appendicitis, with gangrene and perforation, Removal of appendix 
and drainage. Four weeks later operation for intestinal obstruction due to a band. 
Recovery, 


Pe Acute appendicitis, with gangrene. Operation several days after first 
symptoms. Removal of appendix and drainage. Recovery, 








Fia. 9,—Acate appendicitis, with gangrene of the whole appe 
Removal of appendix and drainage. Recovery. 


ix, in a child aged 








1. 10.—Acute appendicitis, with comple 
and drainage. Recovery 


gangrene, Remayal of appendix 


Fig, 11,—Chronie appendicitis, Operation in the interval, Recovery. 





Chronic appendicitis. Operation in the interval. Recovery. 
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cks Operation in the interval 
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Fi. 14.—Chronic appendicitis. ks, one followed by the dis 
of pus through the vagina. Operation in the interval, No drainage, Ree 





hare 








Fig. 15.—Chronie appendicitis. Operation in the interval. Reco 





Fras, 16 and 16e.—Chronic appendicitis, Outside and tne 


in the interval, Recovery. 


Fic. 17.—Chronie appendicitis, Operation in the interval, with drainage on 
‘unt af okt inflammation. Recovery. 





*. Operation 








Fia. 18.—Chronie appendicitis, Removal of appendix and part of the 


Fallopian 
tube. 


Fig, 19,—Chronic appendicitis. Operation in the interval. Recovery 
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measures 1 em. (().4 inch) in diameter. Perforation may be situated 
at the tip of the appendix or any other portion of its length, Perfora- 
tion may take place into the free peritoneal cavity, or, as frequently 
happens, protecting adhesions between the coils of intestine in the 
neighborhood may shut off the general peritoneal cavity so that the 
abseess when it forms is encapsulated. The pus of the abscess may at 
a later moment break through such adhesions and lead to extension 
of the inflammation. 

The disturbances of circulation in perforative peritonitis may be so 
great that a major portion of the appendix becomes gangrenous. The 
black, or greenish, or gray necrotic appendix may become separated 


Fra, 91. 


Empyema of the eppendix, Much dilated appendix spilt open tongitndinally: &, stricture 
ear the emeum, 


and be found floating in the base of the abscess cavity, or it may be 
80 disintegrated that it is not found at all, In such circumstances one 
speaks of a gangrenous peritonitis. In such a case at an early stage 

erosa will still have strength to prevent the escape of putrid con- 
tents into the peritoneal cavity. 

The peritoneum, or at least a part of the peritoneum, is involved 
in almost every case of appendicitis. There are doubtless instances 
in which a transitory catarrhal inflammation may exist without affec 
ing the peritoneum ; and according to Nothnagel and others, chronic 
ulcerative inflammation of the mucous membrane may exist without 
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Th the usual slight inflammations of the appendix the serosa is 
reddened and adheres to surrounding peritoneal surfaces by a deli- 
eate fibrinous exudate. These adhesions become firmer and are 
finally changed to connective tissue. If the inflammation is more 
intense, the extent of this adhesive peritonitis may be far greater, so 
that not only the appendix, but also the surrounding portions of the 
small and large intestine, omentum, ete., may be matted together. It 
is evident that such adhesions may produce kinks and functional dis- 
turbances in both the appendix and small intestine. 

Tf the inflammation in the appendix is ulcerative, perforation does 
not necessarily follow, as the result may be an exudative peritonitis 
of the fibrinous character described, or of a serous or infectious, 
suppurative character. These circumscribed inflammations in the 
neighborhood of the appendix produce a more or less distinct swell- 
ing entirely apart from any accumulation of fecal matter which ma; 
coexist in the ewcum. The swelling is due to the inflammatory infil- 
tration and edema of the tissues in the neighborhood of the appendix, 
and also to the matting together of the surrounding loops of intestine 
by the fibrinous deposit upon their peritoneal surfaces. There is often 
an accumulation of fluid close by the appendix. If perforation exists, 
this fluid will be purulent, and will often contain a fecal concretion or 
smaller particles of feces. The condition is then spoken of as a peri- 
appendicular abscess. Even without perforation a considerable amount 
of serous or serofibrinous fluid may accumulate in the neighborhood of 
the appendix. 

The quantity of fluid in a peri-appendicular abscess is at first 
small, being merely the escaped contents of the perforated appendix. 
Tt may increase rapidly, so that in a day or two the existence of an 
abscess is most evident. 

It is beyond question that the contents of a small abscess may be 
resorbed. This has taken place in cases in which diagnosis was con~ 
firmed by aspiration, Such is a rare outcome of the trouble. A 
more frequent result is rupture of the abscess into the intestine, usually 
into the eweum. Such rupture may take place into the small intes~ 
tine, rectum, urinary bladder, uterus, or gall-bladder. If the pus 
in the abscess does not promptly escape, it tends to extend in the 
direction of least resistance. As it breaks down existing adhesions 
others may form so that the free peritoneal cavity is protected. In 
this way the pus may work up to the outer side of the ascending 
colon into the region of the kidney, and even into the diaphragm, 
where it forms a subphrenic abscess, It has been known to perforate 
the diaphragm and the lung, and to by coughing. It may also 
work outward into the pelvis and collect between the rectum and 
bladder ; or, following along the left wall of the pelvis, it may appear 
above the left Poupart ligament. In such cases the small intestine 
is more or less affected and its coils become adherent, The pus may also 
burrow in the retroperitoneal tissue. If the abscess ruptures externally, 
it usually does so in the right iliac region. The point of rupture 
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may be below Poupart’s ligament, or it may be at the umbilicus or in 
the lumbar region. The fistulous tract thereby produced is often 
Seiad apa recovery of the patient is delayed or never 


ethno pat of oe cucbent ok that whaseen ta cle or 
some portion which remains behind again becomes encay and 


an abscess results, 

pus has eroded the wall of the internal iliac 
artery, or the circumflex iliac artery, and has prodaced severe hemor- 
rhage. A more frequent complication is thrombosis and rupture of a 
vein giving rise to suppurative thrombophlebitis. This is an accident 
which is more likely to occur in slowly cases in which the 
quantity of pus is small. The affected vein may be a branch of the 
portal vein or « radicle of the inferior vena cava. Such venous inva- 
sion will result in numerous pyiemic abscesses in the liver, retroperi- 
toveal: lane meen, SiaeT%, cr {be OF is elon aes 
abseess of Ly Shane tliat Meni gargr dad taped ateramet ister 
Non-suppurating thrombophlebitis of the iliac vein may also be 

peodncal itl gi well-known peta 

ar of the complications above mentioned may be produced with- 
out extension of the inflammation to the general peritoneal cavity. 
Unfortunately in many eases protective adhesions fail and a diffuse 
peritonitis results. There are in many cases of cireumseribed appen- 
dicitis symptoms of diffuse peritoneal irritation, such as 
abdominal distention and tenderness. The intestine may be 
wmic, and there may be a slight serous exudate. Such a condition is 
quite different from diffuse peritonitis, and must not be confounded 
with it, In favorable cases these symptoms of peritoneal irritation 
will disappear in a few days. 

In other cases of appendicitis the inflammation almost from the 
start will pees rapidly throughout the free peritoneal cavity. This 
is usually due to perforation or gangrene of the appendix, so that a 
considerable quantity of infectious and perhaps unusually virulent 

male ane its way Sinica peritoneum, In = 
cases of severe us peritonitis one is often 
astonished spe pr Stbers is vary little inflammatory infiltration 
in the region of the ewcum. ‘This failure of protective adhesions may 
be othe pity of the disease or to the nature of the parasite. 
In other cases adhesions form, but they prove insufficient to confine a 
rapidly growing abscess, so that the abscess breaks through them and 

luces suppurative peritonitis often with fatal result. The most 
favorable form of diffuse peritonitis is the so-called fibrinosuppurative 
peritonitis of the progressive type. In this form the inflammation 
extends step by step until the pus occupies a considerable portion of 
the peritoneal cavity or is disposed in solitary abscesses which are shut 
off by adbesions between the coils of intestine. 
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For the sake of clearness, cacaleae poke! 
arise during an attack of appendicitis under three bate Gs 


which are due to disease of the aj ix itself. 6. Spano Wich 
are associated with. the peri- inflammation. ¢, Symptoms 
of diffuse peritonitis or other outcome of the trouble. 

a. Symptoms of Appi caer when the Inflammation is Lim- 
ited to the Appendix. The ical changes which take place in 
the appendix during an at ie inflammation n of this organ are, as 
stated above, a severe catarrh with hemorrhage or ulcers of the mucous 
membrane, A rapid restoration of the normal condition is interfered 
with by the stenosis which these lesions produce, so that the course of 
the trouble is apt to be marked by exacerbations when stenosis inter- 
feres with the discharge of secretion, alternating with periods of im- 
provement when such discharge takes place. It is well, therefore, to 
separate the symptoms: into those which exist during an * acute attack 
and those which exist in the intervals between attacks. 

There are certain symptoms which may be regarded as preceding a 
first attack. These are transitory colicky pains in the abdomen, slight 
disturbances of the stomach, intestine, fiver, kidneys, or bladder, 
without visible cause therefor, eae which are often called rheumatic, 
or nervous, or hysterical, or which in women are frequently referred 
to the pelvic organs. If one makes a careful examination of such a 
patient, he will usually find the appendix vermiformis somewhat tender 
‘on pressure, These symptoms may or may not precede the first 
attack. The latter is marked by an intense, sudden boring pain in 
the abdomen which cannot be localized, or is referred to the eure 
or umbilical region. There is often nausea and vomiting or diarrhoea, 
Tf one makes a diagnosis solely on the statement of the patient, he 
may easily mistake the attack for one of gastric catarrh, indigestion, 
ete, Sonnenburg says that nausea and vomiting invariably occur after 
the pain in appendicitis, whereas in gastritis or enteritis the reverse 
may be true. The abdomen is oft enly distended, though different 
portions of it may be more sensitive to pressure. The complete 
extension of the right thigh is avoided by the patient. There may or 
may not be fever. The latter be preceded by a chill, Usually 
the disturbance of the general condition of the patient does not last 
long, and on the following day the tempera may be normal while 
tbe meteorism sie tenderness on | v f 

ich 


immediate neighborhood. The diagn: 
Diseases of the pelvic organs can or 
pelvic examination, 





swelling rapidly diminishes until only 
a thickened appendix with some adhesions is left to mark its 


the skin becomes more evident, This is sufficient proof of the exist- 
ence of pus, although fluctuation is obtained only in occasional 
instances, 

‘The temperature and pulse curves are important, although there is 
no distinct type characteristic of the disease. As a rule there is more or 
Jess fever. Exceptions have been reported, but they are extremely rare. 
The temperature reaches 39° or 40° C, (102°-104° F,) at the first, to 
fall to normal in two or three days if the attack isa simple one. If the 
temperature remains at about the same height for five days, the 
of an abscess is practically certain. There are also cases of eoaeia 
which the temperature becomes normal in four or five days, and then 
gradually or suddenly rises again. The pulse curve for the most part 
corresponds to the temperature curve, Indeed, the variations in the 
pulse are a more sensitive indication in some cases than variation in the 
temperature, A rapid pulse is always a suspicious symptom, In 
describing the symptoms of appendicitis it has been assumed that the 
appendix is situated in its normal position. If it is so situated that 
an abscess forms by the outer margin of the cacum, the area of indura- 
tion will reach the iliae spine. On the other hand, an abscess may be 
formed so far inward as to reach the median line. If the appendix is 
situated behind the cecum, a retrocecal abscess may be formed. Tn this 
case the anterior abdominal wall will not be affected and the abscess will 
be covered with resistant intestine. If the pus extends upward to the 
liver, the lumbar region is generally tender and the right thigh is flexed 
and adducted, Pus in the pelvis produces disturbances of the bladder, 
and not infrequently annoying tenesmus or intense sacral pain, Exami- 
nation by rectum or vagina ought never to be omitted. If there is pus 
in the pelvis, a tender resistant mass can be felt in Douglas's pouch. 
If the inflammation from the appendix has extended to the tube and 
ovary or has proceeded in the reverse direction, an exact diagnosis 
may be difficult. 

The abscess may extend into the sac of a right inguinal hernia or 
an unusually long appendix which reaches into « hernial sae may 
become inflamed. In such circumstances the symptoms will resemble 
those of acute strangulation, 

ce, Termination of Appendicitis in Diffuse Peritonitis and other 
Complications —Abscess around the appendix may in certain in= 
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stances terminate in spontaneous cure. The 
and be resorbed. It is also conceivable 
from the appendix into the excum even 
forated. Hiptars Otis sees ae 
mptly relieve the symptoms. pus wil ay 
Fe ws ericke Uae Cure may also follow the di: 
the bladder, uterus, or vagina, or through the skin, but the reli 


Such a condition is accompanied by slight or no fever, but the patient 
will be anemic and will show loss of strength. 


spontaneous recovery has 
been already spoken of. Unfortunately it is not possible to say ina 
given case whether or not a recurrence is to be Rotter 


treated 221 patients, 47 of whom had le slime to 
it. 


21 per cent. Statistics of Sabli show that 20.8 4593 
cases were of the nature of recurrences, The prol ity of recur- 
rence may therefore be given as about 20 per cent. Rotter says that 
in most recurrent cases there is a second attack, but that it is rare to 
have more than one recurrence and that this single recurrence ‘may 
usually be looked for within a year, and very seldom after two years, 
Autopsies show that perforation does not take plaice in more than one- 
half of the recurrent cases. 


DIAGNOSIS, 


In most cases of appendicitis, whether acute or chronic, the 
diagnosis is easily made from the symptoms described in the pre- 
coling pages but if the appendix is not in its usual situation one 
may be misled, especially in the beginning of the affection, The dif- 
ferential diagnosis must inelude renal or biliary calculus, perforation 
of the stomach, diseases of the pelvic ongans, and intestinal strangula- 
tion and obstruction. Sometimes the question may lic between indi- 
gestion and appendicitis, or acute intestinal catarrh, or fecal impaction, 
or some form of intoxication. If the appendical tumor has existed a 
long time, one will have to consider the possibility of ileocwcal tuber- 
culosis and malignant new growth. The flexed position of the thigh 


prucpents pace neaceee ot Die distane 
instances diseases of the urinary bladder or rectum and 








certain in many cases, [pation 
not only because it is vainful, ual cenit, cipatlavea euro 
ing existing adhesions or perforating the 
Puncture to. prove the existence of at abscess is ai unwise pro= 
cedure. If the abscess is large, it is unnecessary ; if the abscess is small, 
the point of the needle may miss it, Tt is it any event a painful pro- 
ies wi of spreading the infection. 
ee col ieee 


organism or at least through the intestinal {ee If the ileocseal 
region alone is involved, the slow course of the disease and its mild 
symptoms will s it its true nature. Swollen and caseous retroperi- 
toneal glands may be palpable. The symptoms are mild until striet- 
ure or antiees bring about stenosis. For other symptoms of tuber- 
culosis the reader is referred to page 320, 

erin thier often hic in the appendix or i 


acute symptoms, to distinguish this disease from a 
a later period there are fistulas and abscesses, (See page 306) 


Tn speaking of the pr 
ee between th particula 
Any statistics to be of 
is of a sii 

ought to separate slight attack: ‘Rotter follows this 
plan, and reports that of 110 pati 
appendicitis 2 died and 8 wei 
cent, in which spontaneous reco 
appendicitis was complicated with ‘diffs 
single spontaneous recovery. The sii 
particular attack has been discussed in 
over, the mortality of appendicitis is 
from statistics, for the reason that the diagn 
for example, ileus, diffuse ritonitis, chronic py 
liver, ete,—does not show that the origin of the trouble may, have been 
in a fe pendix. 

rile it is doubtless true that the majority of attacks of appendi- 
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citis are recovered from without yin treatment, yet every attack 
must be looked upon as serious josis of which is in doubt. 
A favorable outcome cannot be until the inflammatory process 
is plainly limited to the eeeal region and the inflammatory tumor 
begins to diminish in size, Even one should bear in mind that 
the period of recovery is uncertain, and that another attack may occur 
at any time. 
‘TREATMENT. 


Appendicitis is now erally recognized as a disease which 
ahoultii ise treated apa pe least one in which surgical 
treatment should be constantly under consideration. Formerly 
operation was looked upon as a last resort, Fortunately the 
advantages of early surgical interference are now generally under- 
stood. Tn the early stages of the disease before the diagnosis is 
certain the patient should be kept absolutely at rest, and should 
be given a restricted fluid diet, a moderate amount of opium, 
and, if necessary, hine to control the pain. Ice or hot cloths 
should be applied to abdomen. Cathartics and large rectal in- 
jections are inadvisable since stimulate peristaltic action and 
may drive fluid fecal matter through the perforated appendix. These 
measures will be successful in bringing many pati an 
attack of appendicitis ; but as ConTerin knows Neate Peace 
plication may arise, the patient should be removed to a hospital unless 
his surroundin; it the 5 aw performance of an operation 
should such hee eases f the patient is moved, he should be 
kept constantly in a horizontal ore eat chee 
ae pao 2 or straining of the men. 

tis ay ae tase ans ical abscess demands operation 
in order to draw off the pus, and by removal of the appendix to pro~ 
vide against a recurrence of the trouble. Some surgeons advocate an 
early operation because its risk is slight. Dangerous complications 
are thereby avoided and subsequent formation of a fistula or a hernia 


1 is a relatively large group of cases of appendicitis in 
which SEiapktss fropm the Btal'of alight. character, Since the gen= 
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8. Removal of the appendix in the interval between attacks is 
indicated when there are chronic sym clearly referable to the 
appendix. Such symptoms are conti tenderness in the ewcal region, 
a being of heaviness and pressure, obstipation, and digestive disturb- 
ances. A chronic inflammation of the appendix predisposes to renewed 
acute attacks, i 

9. Removal of the appendix is also advisable even though 
recurrent attacks are slight and have never produced an Coren 

10. In performing this tion it is necessary to ex: exeum 
and to divide adbesions of tp intestine or omentum, a5 frequently 
cause severe pain. Adhesions of the omentum may compress the 
intestine, or such pressure may be produced by the long adherent 
appendix, or the adherent omentum may contract to such an extent 
that there is a marked pull upon the transverse colon. This produces 
intense pain. Such pain will disappear at once as soon as the adhesions 
are divided. In other cases there are strictures in the eweum or at the 
ileoeweal valve, secondary to ulcers, for which resection or entero- 
anastomosis may be necessary. 

11. Any abscesses of appendical origin, but situated at a distance 
from the cecum, are, of course, to be opened as soon as recognized. 
This holds good for intraperitoneal collections of pus occurring in the 
course of a progressive fibrinopurulent peritonitis. 

12. Abscesses and suppurations which develop in the peritoneal or 
retroperitoneal connective tissue should be freely opened by incisions 
in the front or side of the abdomen, or in the lumbar region. The 
incision should be drained. 

‘The principles of treatment of diffuse suppurative and septic 
Peoperation ‘during Ga Aceto Attack —E bs 

an -—Every operation for 
pendicitis, whether an abscess is known to be present or pol, Boni 
be performed aseptically, If removal of the appendix is contemplated, 
a general anwsthetic should be given. The margins of the infiltrated 
area are defined and search is made in it for any soft or fluctuating 
spots. If none such are found, the point where there is greatest 
tenderness on pressure will usually correspond to the situation of the 
appendix, It is better to make the incision a little outside of the 
supposed abscess rather than to make it to the inner side of it. The 
direction of the incision should correspond to the fibres of the external 
oblique muscle. In general the incision is similar to the one used for 
ligation of the iliae artery, An incision 10 cm, (4 inches) in length, 
the centre of which corresponds to the centre of the abscess, will 
suffice in most cases. As soon as the skin and deeper fascia have been 
divided, the edematous condition of the tissues will be noticed. The 
fibres of the external oblique may be cut with a knife or separated, 
exposing the transverse fibres of the internal oblique, These are cut 
pa for a distance of 6 to 8 em, (2.4 to 3.2 eee) and every cut 
v is ‘The fibres of the transversalis muscle and fascia are 


li 
divided the adematous layer of thickened peritoneum is exposed, 
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iy 
more deeply placed and covered with adherent loops of intestine and 
omentum, the safest way to reach it is by following the lateral abdominal 
wall. When one reaches the cwcum, the abscess will usually be opened. 
Tn this manner one may avoid an unnecessary opening of the free 
peritoneal cavity. The incision in the peritoneum is extended to 6 em. 
(2.4 inches) and all pus is wiped away with sterile gauze. The abscess 
cavity is next explored with the fi for the purpose of finding ant 


accessory cavity. Great care should be taken not to break throu 
adhesions into the free peniaee cavity. The appendix will usually 
be found either free in the abscess cavity or easily separable, If not, 
its position may be known by the direction from which the pus comes, 
by the position of the fecal concretion, or by changes in the peritoneum, 
which are most marked in the neighborhood of the appendix. 

Tt is important to disturb as little as possible the cecum and large 
intestine. If the appendix cannot be seen, it may be felt as a firm 
round cord in which the perforation is often palpable. 

When the appendix has been found, the surrounding intestines are 
gently pressed back with retractors, any remains of pus are sponged 
away, and if the adhesions are broken through at any point, the free 
peritoneal cavity is protected with a gauze compress over which a blunt 
retractor is placed. By proceeding in this manner the peritoneal cavity 
ean be protected from infection and the removal of the appendix is 
facilitated. This organ and its mesentery are often greatly thickened 
by inflammation, but their isolation is not difficult if the attack is a 
primary one, since the adhesions will be merely fibrinous. ‘The appen- 
dix if partially necrotic is easily broken. When it has been isolated, 
its mesentery is ligated and cut through. The serous coat of the 
appendix is next divided about 1.5 em. (0.75 ssh ese the cecum 
and pushed back to the ewcum like a cuff. The bared appendix is 
then ligated close to the cecum and cut off close to the ligature. Any 
portion of membrane which projects from this ligature is snipped off 
Witheecissors, the stump of the appendix is wiped dry, and the cuff of 
its serous coat is drawn over it and fastened with a silk suture, if 
stitches will hold in its tissue. By proceeding in this manner one 
almost always avoids the formation of a fecal fistula. 

If the is too rotten to permit of the treatment above de- 
scribed, si ligation and excision of the appendix must suffice. If 

n occurs, it is usually delayed for a few di til the wound 
red by granulations; or the stump itched into the 
in the peritoneum so as to protect the peritoneal cavity from 
feces in case perforation occurs. 

The cavity of the abscess is again wiped with dry gauze, which is 
preferable to wet gauze or irrigation, and a medium-sized drainage-tube 
is inserted to the stump of the appendix and surrounded by tampons 
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of iodoform gauze. ‘These tampons should be loose unless there is risk 
of prolapse of the intestine; in that case they should be packed in 
firmly. 
The avoidance of subsequent hernia in the cicatrix at the operation 
ix worth considering, since this is a trouble which in its simplest form 
causes the patient a great deal of inconvenience. A ventral hernia is 
apt to develop if the layers of the abdominal wall, and especially the 
fascial planes, are not firmly united. It is obvious that the risk of 
hernia is greatly increased by the use of tampons, When such a 
wound is left to granulate, muscles and fascia retract so that the cica- 
trix is formed of connective tissue and skin only. Yet it is desirable, 
in order to insure its 


of the wound are 
pon in the rest of the wound 


it is necessary to drain the wound for some weeks, the normal 

the abdominal wall will retract widely. The only method to 

a hernia in such circumstances is to dissect away the sear- 

healthy edges of the muscular and fascial planes, and 

them exactly, IE te estar ts bu poukpoe thin vested ition 

since every week may add to the strength of the adhggjons 
the intestine or omentum and the cicatrices of the wound. 

success of radical operation is usually striking. The pains 

the temperature falls quickly to normal. The patient 

pon a fluid diet for « few days. No medication is 

but for four or five days the bowels should be moved by 

itories or some similar measure. The patient should 

il the edges of the wound are firmly united. In 

uncomplicated cases the patient will be able to go out completely 

in from three to five weeks. But for a much longer period 

he should ayoid any activity which will markedly increase abdominal 

pressure or lead to stretching of the sear. An abdominal bandage asa 

ic measure is not recommended. 


BAT! 
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The abscess may not be confined to the region of the appendix, but 
may extend upward between the colon and the side of the abdomen, 
80 that a counteropening in the Iumbar region may be required for 

i indeed, in cases of extensive cellulitis and intense inflam- 
mation it may be desirable to prolong the anterior incision transversely 
into the loin. The treatment of a subphrenic abscess due to appendi- 
citis is spoken of elsewhere. 

Abscess in the pelvis may be opened according to its situation by 
an incision either above or below Poupart’s ligament. In such cases 
the superficial abscess may be a continuation of one in Douglas's 
pouch, or it may be separated from it by adhesions between the intes- 
tine or parietal peritoneum. Examination per rectum will show 
whether or not there is a second deeper abscess to open. If there is 
such a deep abscess which cannot readily be reached by separatin, 
adberent intestine from the anterior and lateral pelvic walls, it shou 
be opened from below—that is, through the posterior vaginal vault in 
women and through the anterior wall of the rectum in men and young 
girls. In other cases the diagnosis may be confirmed by puncture ; 
and if pus is found, the needle will serve as a guide to the instrament 
with which the abscess is opened—a probe-pointed knife or a pair of 
eurved artery-forceps. In this manner the free peritoneal cavity is 
saved from contamination with pus and the abscess is opened at its 
most dependent portion. If an opening is made large enough to admit 
the finger, no drainage-tube or gauze is necessary. If a abseess 
is opened anteriorly, the use of rubber drains can scarcely be avoided, 
and the patient should be placed several times daily upon his side, or, 
still better, upon his face so as to facilitate the escape of pus. In this 
manner a perfect closure of the abscess cavity is almost certain to be 
achieved in a few weeks, 

Removal of the Appendix in the Interval.—This operation is 
only to be performed in hospital or where all the facilities for care- 
ful aseptic operating are at hand, The patient should be prepared 
by baths and laxatives and a general anesthetic should alway be given. 
Different sorts of incisions are used by different su 8 for the 
purpose of gaining more space for the operation. The oblique incision 
above described is sometimes employed, also a median incision and 
one along the outer border of the rectus muscle. Sonnenberg draws 
the skin well inward so that the inci through the muscle may 
Jater be covered with normal skin. 1 protection is of doubtful 

E hernia rarely follows a properly performed 


well be 12 em. (4.8 inches) in Jength. The usual plan is to divi 
of the muscular layers in the same direction. It has been suggested 
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to separate the fibres of the different muscles without cutting any of 
them, but this method fails to give sufficient room in di cases. 
‘The peritoneum should be divided with caution because intestine fre- 
quently adheres to it. Firm adhesions will be found if an appendical 
abscess has been previously drained wichoni zea ral be he Spee 
In such a case it is advisable to open the peritoneum to the side of or 
above the old sear in order to separate the adhesions from within the 
peritoneal cavity. ‘This may be done by a sharp or blunt dissection. 

The appendix can usually be seen or felt. The best guide is the 
muscular band of the descending colon, for the three unite at 
the point of attachment of the appendix. (P. Miller.) Therefore 
if one follows the colon to its termination in the cecum and draws 
the latter upward, the origin of the appendix will be « |. If the 
adhesions are recent or slight, they may be torn th with a piece 
of gauze or a blunt instrument. The mesentery of the appendix should 
be ligated in one or more places before it is cut through, as it contains 
a fair-sized artery. When this has been done, the appendix can be 
lifted partly ont of the wound, and its removal ix thereby facilitated. 
Before the lumen of the aj ix is cut into, the surrounding parts 
should be protected from infection by pads of sterile gauze. A sterile 
gauze bandage may be used to tampon the surrounding wound. An 
artery-clamp should be fastened to every tampon so that the latter 
will not be left in the abdominal bes 

The serous coat of the appendix ld be divided cirenlarly at 2 
distance of 1 to 1.5 em, (0.4 to 0.6 inch) from the ewcum and 
back like a caff. The mucous membrane of the appendix is then 
ligated with silk close to the eweum and the appendix is cut through 
close to this ligature. Care should be taken that its contents do not 
soil the wound. The stump of the appendix is then cleansed, any sur- 
plas of mucous membrane is removed, the stump is buried, and the 
serosa is closed over it by a donble row of fine silk stitches. 

If this closure is perfect and the removal of the appendix has been 
accomplished without tearing apart extensive bleeding surfaces, the parts 
may be restored to their normal positions and the peritoneum and 
layers of the abdominal wall sutured with buried catgut and enper- 
ficial silk stitches. Such a wound should heal primarily and leave no 
trace of hernia. 

If the removal of the appendix is not so satisfactory—for example, 
if the serous coat is scanty or brittle, so that it cannot be closed over 
the stump—it may be necessary to cover it with its mesentery or to 
invaginate it in the cecum. In such a case the sutured stamp must 
not be dropped back into its normal position, but must be fixed in the 
peritoneal wound so that if perforation occurs the intestinal contents 
shall find an easy exeape. 

If the conditions are as above described, the removal of the 
appendix is a simple procedure for a skilled operator. Extensive and 
firm adhesions may make the operation extremely difficult, The 
appendix may be so buried in cicatricial tisene that it is scarcely to be 
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recognized, and can only be dissected free with great care and con- 
siderable force. One should avoid tearing adherent intestine or 
stripping off its outer layers. This accident is likely to be followed 
by a fecal fistula which does not readily heal. 

If the appendix is s» surrounded by adherent intestinal coils that 
their injury is likels low attempts at its removal, the operation 
had better be given up. Sometimes the appendix is so closely adhe- 
rent to the wall of the caecum that it appears almost a part of it and 
cannot with safety be separated from it. In such a case the appendix 
may be split lengthwise and its mucous membrane removed and ligated 
at its junction with the caecum and the wound in the appendix sutured. 
This procedure is very simple and avoids the severe hemorrhage which 
frequently follows rupture of extensive adhesions. 

The operation should always be carried out with the least possible 
risk to the patient, since operation in the interval is never abso- 
lutely necessary. On this account it is better not to close the ab- 
dominal wound completely unless the conditions within the abdomen 
are satisfactory. Otherwise a tampon should be left reaching to the 
suture-line. This can be removed in five days if it is evident that 
the suture over th lar stump has ‘not given way. Such 
tamponade sary if there is extensive raw surface or if 
some focus of suppuration left by the acute attack of appendicitis is 
discovered. When the tampon is finally removed, the wound in the 
abdominal wall may be closed by secondary suture. 

Removal of the appendix in the interval, if carried out in accord- 
ance with these directions, has practically no danger excepting that 
which accompanies the administration of the anzsthetic. 

The patient -hould remain in bed three weeks in order to give the 
cicatrix time to become firm. If, in spite of this precaution, the scar 
shows a tendency to hernia, the patient should wear a well-fitting 
abdominal band: 

The directions here given are sufficient for the performance of an 
appendical operation, At times complications will be found which 
must be met in accordance with general surgical principles. Space 
does not permit a detailed description of their treatment. 














































CHAPTER XVIII. 


TUMORS OF THE STOMACH AND INTESTINE. 


Br Paor. Da. J. v. MUKILICZ axp Du W. KAUSCH. 


Tumors of the Stomach other than Carcinoma.—Tumors of 
the stomach other sen careoeess Las ‘The various connective- 
tissue tumors, such as fibroma, li; reli myoma, and lym) 
edenoma, have more por tasertin sicaheal Gaaeat since fre 
usually small and give rise to no symptoms unless they are situated 
near the pylorus or unless they project in the form of a polyp into 
the lumen of the stomach. A myoma of the stomach may project 
into its cavity or grow upward. Such a tumor may become as large 
as the fist or even larger. It grows slowly and gives rise to few 
symptoms, It may ulcerate and cause severe On 
account of the uncertainty of dingnosis radical operation 
performed even though it seems probable that the tumor is not car- 
cinoma, 

Sarcoma constitutes from 5 to 8 per cent. of all primary tumors of 
the stomach, Metastatic sircoma in the form of lymphosarcoma or 


of the growth, which is very likely to recur. 
the stomach, and especially in its pyloric por- 
single tumor, or more commonly several, In 
usually polypoid. A simple adenoma does 
sobmuecous tissue. An adenoma may inter- 
of the stomach, especially if it is situated 
the pylorns. For this reason, and also because of its tendency 
Vou, 1V.—2 ca) 
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pose that any traumatism less than a year before the death of the 
patient could be the cause of his carcinoma. 

The part which heredity plays in carcinoma of the stomach has been 
much discussed. While this disease is extremely common (2 per cent. 
of all deaths, according to Wyss), its frequency varies in differ- 
ent localities. In the tropics, for example, it is very rare. Virchow 
says that in 35 per cent. of all cases of carcinoma the stomach is 
affected. Others place the figures at 40 per cent. Men and wom 
pe comly sea Two-thirds of all cases occur between the forti 
and fiftieth years of life, while 10 per cent. occur in the 
and 2 per cent. in the third decade. Carcinoma of the 


almost always primary, and more than one-half of the few 
secondary carcinoma extend into the stomach from the c-sophagus. 





1 Bisa 
ou ye n pea ton is 


tumor is situated in or near the 
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‘The larger lymphatic glands between the stomach and pancreas situated slong the easliae xi 
phen aah ae ‘and the splenic artery. Mistahr) ed 


pylorus, the lymph-glands lying above the lesser and greater curva~ 
tures are apt to be affected. According to Borrmann, there is a con— 
tinuous carcinomatous growth along the lymphatic vessels up to the 
affected gland. An escape of cells from the gastric tumor to the 
gland is an exception. Lengemann, on the other hand, has rarely 
sama 4 continuous growth along the lymphatic vessels to the affected 
5 ‘The lymphatic current is such that even when the tumor is situated 
at the pylorus the affected lymph-glands will usually be found so 
the lesser curvature nearly as ee as the cardia, The removal 

these glands is not especially difficult. If the deeper pancreatic 


a ae 


TUMORS OF THE STOMACH. 375 


glands are involved, their dissection is extremely difficult on account 
of their position close to or within the pancreas and the proximity of 
lange important vessels and the common bile-duct. Hence if these 
glands are clearly involved, a radical operation in most cases had 
better not be attempted. Lymph-glands of the entrance to the liver, 
and of the retroperitoneal space even as fir as the pouch of Douglas, 
may become affected when the normal lymphatic vessels are obstructed 
and the flow of the lymph-stream is diverted into other channels, 
If the carcinoma grows toward the transverse colon, the lymph-glands 
of the mesocolon may become affected. This is also a counterindica- 
tion for radical operation. 

If the carcinoma extends by the lymph-channels beyond the pan- 
creatic group of glands, it infects glands along the great vessels beneath 
the diaphragm. When this has taken place, radical operation is 
naturally out of the question, The cancer-cells may enter the thoracic 
duct and pass into the innominate vein, and so be scattered throughout 
the general circulation. At the ‘point where the thoracic duct enters 
bad get yeaa erase ass ets are aia 
some lymphatic gl whose enlargement is of special importance in 
connection with carcinoma of the stomach and other abdominal organs. 
Their enlargement is usually a late symptom, being rarely seen in the 
early stages of the disease. 

The extent to which lymphatic glands are affected does not corre- 
spond to the size of the tumor in the stomach, nor must it be assumed 
that every en! lymph-gland is carcinomatous. a half 
of those ire 9 poke microscopically are = fan fe car- 
cinomatous it. It is not ‘ising to find simple bh: i 
of the eeire rl as eloadian ihe te common ee eel 
noma of the stomach. Sometimes the langer glands are carcinomatous, 
while the smaller are purely inflammatory, and sometimes the reverse 
is trae. Sometimes the nearest glands are carcinomatous, and at other 
times the carcinoma seems to have missed these while infecting those 
somewhat more remote. All the lymph: which were removed 
in 9 cases of resection for carcinoma of stomach were systemati- 
cally examined. In every case except one some of the glands removed 
were found to be carcinomatous. These facts show the necessity of 
the extirpation of all enlarged lymph-glands; or, what is still better, 
the extirpation of all the tissue in which the lymph-glands are situated 
ox far as this can be done. However, if it is clinically impossible to 
tpn wana ed he Gann not give an absolutely unfavor- 
able prognosis since the remaining glands may perhaps be enlarged 
Eacieeeaet ancl ook cacennnsenee a = 

2. Carcinoma of the stomach may spread through the bloodyessels, 
namely, the veins of the stomach, the portal vein, ete. 

3. Extension may take place by direct growth into a neighboring 
organ ; for example, the liver, pancreas, colon, or abdominal wall. 

4. A fourth method of extension ix by metastases throughout the 
peritoneal cavity which occur when a carcinoma breaks through the 
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‘The lymph-glands in other portions of the body should be examined, 
apd © seotal aid vaghoall examitnation’ abipald sack: Gi (anita ST 
leucocytosis of normal digestion is usually wanting, but this is by no 
means pathognomonic of carcinoma ; neither are the ascitic symptoms. 
‘The tongue is usually coated, the appetite poor, and the patient com~ 
plains of eructations of gas, bad taste in the mouth, and heartburn, 
Pain may or may not be present, but is rarely so severe as in gastric 
ulcer. Constipation is the role, or constipation alternating with 
diarrhoea, 

Carcinoma which is situated near the pylorus soon interferes with 
the motor action of the stomach. This result may also follow devel- 
opment of the carcinoma in other portions of the stomach by reason 
of the infiltration of the muscular wall. There are instances, how- 
ever, in which the motor action of the stomach is increased in the 
presence of a carcinoma. It is characteristic of carcinoma of the 
stomach that the mucous membrane suffers early from catarrh and 
becomes atrophic. Free hydrochloric acid and ferments diminish or 
disappear altogether. Bacteria, especially the bacteria of lactie acid 
fermentation, are normally held in check by the hydrochloric acid. 
When the secretion of this acid is much diminished, these bacteria multi- 
ply. The growth of these bacteria and those of butyric and acetic acid 
fermentation is favored by motor insufficiency, but they may also be 
present even though the motor action of the stomach is normal. Ifa 
carcinoma develops in the sear of an old nicer, the secretion of hydro- 
chloric acid even in an advanced stage of the disease may be normal, 
Under such circumstances lactic acid fermentation is absent, Lactic 
acid fermentation may appear in severe catarrhal conditions, or al iy 
of the mucous membrane with an absence of hydrochloric acid, but it 
is on the whole rarely found excepting in connection with carcinoma. 
So that whenever it is present the question of carcinoma must be care- 
fally considered even thongh there is no tumor or other evidence of 
cancer. Unfortunately the development of lactic acid is a late sym) 
tom. When it occurs, the tumor is usually well developed, and the 
inability of the surgeon to palpate it is due to its situation in the 

jor wall of the stomach or’ in the lesser curvature where it is 
idden by the ribs. 

While repeated is the rule in ulcerating carcinoma of 
the stomach, the quantity of blood lost at one time is rarely large, 
Microscopical examination of the vomitus will, however, almost 
invariably show the presence of at least a few red blood-corpuscles, 

The demonstration of a palpable tumor in a patient whose symp- 
toms are of the character above described ix most significant, All 
the other symptoms mentioned may exist without carcinoma or other 
tumor of the stomach, Furthermore, they may be wanting although 
carcinoma is present. 

The size of the tumor may vary from that of a pigeon’s egg to 
that of the two fists. Its shape is equally variable. A small tumor 
of the pyloric region feels round and sharply differentiated. If the 
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abdominal walls are firm and thick, mt little more 
the presence of a tumor, t 
The results of palpation are so uncertain + eases this 
method of examination alone is not suffici sh the - 
nosis of carcinoma, The peculiarities of the tumor, its Q 
localization in the abdomen, are questions which must always: 
considered. Moreover, in most cases a palpable tumor psi Ane 
early symptom ; but for that matter, the other symptoms of care n 
rarely develop in the characteristic way early in the disease. S 
Diagnosis—Carcinoma of the stomach’ presents various clinical 
pictures which may be classified in three groups: 1. Carcinoma 
without stenosis; 2. Carcinoma of the cardia; 3. Carcinoma of the 
vlorus. 
x 1. Carcinoma of the stomach without stenosis is usually situated 
in the lesser curvature, rarely in the fundus. However, a eandiae car 
cinoma may grow to considerable size without producing symptoms of 
obstruction. To a less degree this is true of carcinoma of the 
Obstruction is due not merely to narrowing of the orifice, but also to 
weakening of the muscles, a symptom that is very noticeable in the 
later stages of the disease on account of the atrophy of the stomach- 
wall. Carcinoma without stenosis produces a variety of dyspeptic 
aymptoms, and within a short time well-marked. ic catarrh, 
There may or may not be vomiting, and in early vomiting there 
be no blood. Even at a later period the quantity of blood is Ie 
Free hy lorie acid disappears and lactic acid soon appears, 
Motor bance is at first Tight or absent, Whether a tumor can 
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be felt depends not only upon its size, but more upon its situation in the 
anterior wall, lesser curvature, posterior wall, or fundus, In some 
cases death occurs without a tumor being i The patient 
gradually loses flesh and strength. He usually seeks professional 
advice on account of the obstinate gastric catarrh, or on account of 
loss of flesh, or because he has noticed a tumor. 

When no tumor can be found, differential diagnosis rests between 
carcinoma, gastritis, atrophy, and in rare cases chronic ulcer with 
anemia, If a tumor ean be felt, the diagnosis rests between car- 
cinoma, ulcer, or a scar, or a chronic perigastritis due to ulcer, One 
must also consider tumor of the neij Sacinie ieee Rate the liver, 
pancreas, colon, gall-bladder, and omentum. ‘The duration of the dis 
ease from the first symptoms until death varies between several months 
and several years, the average duration of life being one year. 

Sometimes death occurs as a result of inanition. Less frequently 
metastases in the liver or elsewhere are the direct cause of death. In 
‘many cases some other disease, such as pneumonia, develops and 
terminates life, 

2. A carcinoma of the cardia or of the cardiae portion of the 
stomach gives the same sym as cancer of the esophagus as soon 
as the orifice is en upon. This does not happen in most 
cases until late in the disease; indeed, there are many instances in 
which food or a stomach-tube passes the cardia without difficulty, 
althoagh an extensive tumor exists, the lumen being preserved by 
ulceration. In such a case the tumor which is situated beneath the 
ribs cannot be felt, so the diagnosis is particularly difficult. Other 
symptoms which may be are pain produced ure uy 
the ensiform cartilage, ccd setariaboe or absence of ea oe 
due to swelling. Normally there is an interval of twelve seconds 
between the first and second le. 

3. As soon as carcinoma the pylorus luces stenosis the 
bef of mechanical insufficiency arise. is fermentation 
of vomited material (usually butyric acid fermentation), which 
contains no free h ric acid, bat free lactic acid. In excep- 
tional cases hydrochloric acid is and lactic acid absent. The 
patient loses weight rapidly and is marked decrease in the fluids 
of the body—a condition, in other words, of inanition. Usually a 
tumor is palpable early if its seat is in the pylorus. If the carcinoma 
starts in the lesser curvature and then extends to the pylorus, the 
tumor is not palpable until it has reached a considerable size. In 
such a case stenosis will be a later symptom, so that cachexia will 
rarely be wanting at the time that symptoms of inanition are present. 
Patients suffering from pyloric carcinoma seek medical advice relatively 
early becanse the pyloric obstruction shows that there is some serious 
trouble with the stomach, 

i tial diagnosis must include the consideration of stenosis 
from other causes, such as ulcer, kinking, perigastritis, tumors, ete., 
of the stomach, and also atonic insufficiency whether a tamor is pal~ 
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radical operation useless. According to Herezel, the stomach has sev- 
enteen times been removed with success, but the date of these opera- 
tions is too recent to permit one to say what the practical results will be. 

If the tumor does not require removal of the whole stomach, resec~ 
tion is preferable to extirpation of the organ because it carries with it 
less risk, and even a small portion of the gastrie wall will dilate and 
be of great benefit to a patient as a reservoir for food. 

The upper incision should be made at a distance of 4, 6, or 8 cm, 
(1.6, 2.4, or 3.2 inches) from the visible margin of the tumor. (Page 
444.) The greater distance is chosen in case of infiltrating cancer. 
Indeed in such a cancer total extirpation may be preferable to resec- 
tion because the involvement of the stomach-wall is often far greater 
than it appears to the naked eye. The lower incision needs he te 
mired from the margin of the tamor only 1 to 1.5 em. (0.4 to 0.6 
u . 

Ye the tumor is adherent to the transverse colon, a portion of the 
latter should be resected. Such resection is also necessary if removal 
or division of the mesocolon is necessary. Such an extensive operation 
is rarely advisable, not because of its technical difficulty, bat because 
the chance for radical care under such circumstances is so slight. If 
such a condition is recognized before radical operation is begun, the 
surgeon will do well to confine himself to palliative measures. (Page 
383. 


involvement of the liver is a counterindieation for a radical opera- 
tion, not becaase of fatal hemorrhage, the fear of which previously kept 
surgeons from operating upon the liver, but because the chance of radical 
cure under such circumstances is practically nil, Adhesions between 


the stomach and liver due to an old ulcer do not counterindieate opera~ 
tion. Ifa small portion of the pancreas is involved, it may be 
removed without danger. The removal of larger portions is inadvis- 
able on account of the risk of hemorrhage and certain physiological 
after-effects (diabetes). Adhesions with the spleen are rare and are no 
counteri 


Tn every case of gastric carcinoma few or many lymph-glands will 
be found involved. This involvement is so universal that its absence 
throws doubt upon the diagnosis of carcinoma, The presence of en- 
larged glands is not absolute proof of cancer since glands are enlarged 
in connection with ulcer. In doubtful cases such glands should be 
examined at the time of ion, but a negative result of such ex- 
amination carries little weight. 

Swollen lym) of both curvatures do not make radical oper- 
ation impossible. Even if the tumor is small, it is better to remove 
all the gi as far as the cardia. This is best done by removal of 
the portion of the smaller omentum in which they are situated. 
Mikulicz performs resection as follows: The lower omentum is sepa- 
rated from the stomach at the point where the latter is to be resected, 
The branches of the coronary artery are caught with clamps and then 
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and tied the lesser omentum is ited from the stomach | arth 
toward the cardia, and this can be carried out ntil the 
cardia is reached. The lesser omentum is then 

sible and the stump cut away. This method of operat 

certain ligation of the posterior branches of the coronary 

the first provisional mass-ligature serves as a traction thread 

down the lesser omentum and bring into view a portion of it which is 
otherwise inaccessible. 

Pancreatic lymph-glands present greater difficulties on acoount of 
their deep situation in the pancreas. Frequently it is necessary to 
remove with them a portion of the pancreatic tissue. If 
glands are situated close to important vessels around the vein or 
in the retroperitoneal tissue, radical operation is impossil Ascites 
of a mild degree is not an absolute counterindication if there are no 
visible carcinomatous nodules in the peritoneum. 

If there exists a pyloric carcinoma with stenosis whose removal is 
technically possible, while the condition of the patient is bad, onght one 
to perform a radical operation or first to improve the condition of the 
patient by gastro-enterostomy and then to perform radical operation at 
a later date? This latter plan has been variously recommended, but 
has proved inadvisable. Sometimes the patient, finding his condition 
improved, will refuse further operation until the favorable time has 
gone by. Sometimes the adhesions which follow the first operation 
render the second one more difficult than it otherwise would have been. 
If the operator discovers during operation that he can remove the 
tumor itself, but cannot remove all affected glands, ought this to be 
done or should gastro-enterostomy be performed? Lengemann has 
found that not all enla lymph-glands in cases of carcinoma are 
carcinomatous, so that radical cure is not impossible even though some 
enlarged glands are left behind, Furthermore, with the present technic 
resection of the stomach is only slightly more serious an operation than 

has been 25 per cent. as compared 

rtality for gastro-enterostomy when performed 
iez's clinic in the last few years. Furthermore, 
es longer and in more comfort 

srostomy is performed ; at least 

rrence in the stomach, while 

from his gastric symptoms 

‘Therefore one must admit! 

echnically advisable is the best | 


palliative operations must be 
ostomy, elimination of 
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Gastro-enterostomy is indicated with severe motor insufficiency of 
the stomach if the carcinoma is not so extensive that a speedy death is 
to be expected. Simple anhydramia (dryness of the body) is no coun- 
terindication for the operation if the hemoglobin of the blood is 
relatively abundant. Advanced anemia and cachexia are counterindi- 
cations. (See page 293.) Gastro-enterostomy may restore the motor 
function of the stomach, free the patient from vomiting, and relieve 
him from inanition. The point chosen for anastomosis should be at 
least 5 cm. (2 inches) distant from the tumor. Tf the tumor is situated 
so high up that anastomosis cannot be made above it, the abdomen 
should be closed without further operation. If the tumor is so placed 
that stenosis does not and is not likely to occur, there is no object in 
performing gastro-enterostomy. 

Gastrostomy need only be considered in case of cancer of the cardia 
or cardiac portion with stenosis. 

Jejunostomy is recommended by Maydl for gastric cancer in all 
eases in which radical operation cannot be performed. The objections 
to this plan of treatment are stated on page 455, 

Elimination of the pylorus may be serviceable if a gangrenous 
carcinoma is situated at or near the pylorus, 

For the technic of operation see 478. 

Results of Operation.—Statistics of resection of the stomach for 
cancer are particularly unsatisfactory. One si mn operates upon 
patients whom another surgeon would consider to be in an inoperable 
condition, One surgeon operates thoroughly, and the immediate results 
of operation will therefore not be so good as those of another who makes 
a less extensive removal. Six years ago Mikulicz began to remove 
most thoroughly the lymph-glands in every case of resection for 
carcinoma, The mortality of his operations rose, and has only come 
down as he has become more familiar with the new technic. Resec- 
tion of the tumor alone is a simple procedure, while removal of all 
affected lymph-glands is relatively difficult. In time deaths from 
technical imperfections, resulting in perforation, peritonitis, gangrene 
of the colon, ete., will doubtless become fewer and fewer as the sungeon’s 
technic improves, Pneumonia, collapse, and emboliam will occasionally 
follow in severe abdominal operations. In the earlier years mortality 
was more than 50 per cent., whereas in the last few years the mortality 
of severul operators has fallen to less than 30 per cent. In Mikulicz’s 
clinic up to the year 1898 there were 56 resections of the stomach, 26 
of which were followed by death within thirty days, equal toa mortality 
of 46.5 per cent. Since the year 1898, 44 resections have a mortality 
of only 25 per cent. Unfortunately the permanent results of operation 
are less satisfactory, The exact percentage of cures is ascertained with 
difficulty, Miluliey has definite reports from 58 patients who recovered 
from operation ; 20 of these were living at the time of report from six 
months to eight and a quarter years after operation, 17 of them having 
survived a year or more, 10 more than two years, 4 more than three 
and a half years. As no one of these 4 shows « sign of recurrence, 
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they may be considered radically cured. These 4 were 

of 23 patients operated upon more than three and a 

viously. Estimated in this manner the percentage i 
17. Thirty-eight patients died of recurrence at periods varying 
two and a half to forty-seven months ; 7 of them lived 
two years after operation, 9 more than one and a half 

more than one year. The average duration of life was over 
mont 


years in relatively good 
ire of 


tongue an 

stomach. 

situated for radical removal, but the better results obtained are only 
recent years after the technic was much improved. It is reasonable to 
suppose that further experience will lead to Petter results after operation 
upon carcinomatous stomachs. 


The condition of the patient who recovers from operation is in 
most cases satisfactory. Some patients suffer from dyspeptic symp 


toms of a mild degree, a result of the gastritis which accompanied 
cancer. If the hydrochloric acid is deficient, taste for meat may be 
wanting. Under such circumstances anemia is apt to persist even 
though recurrence of the cancer does not take place. Usually there is 
4 prompt increase in weight, sometimes as much as fifty pounds. 

The motor action of the stomach is often restored completely. 
Sometimes it exceeds the normal, although the opposite has been stated 
by other writers, Usually lactic acid fermentation disappears as the 
motor function improves, although it may exist in a lessened degree 
for a long time, In a few eases free hydrochloric acid reappears in 
the stomach, although it was absent before operation. 

If recurrence takes place, the symptoms thereby caused will vary 
according to whether it is a local or a metastatic recurrence. 

Although gastro-enterostomy is a fur simpler operation than resec= 
tion, its mortality in the ease of cancer is not much better than that 

ti i is doubtless due to the fact that resection is usually 
orable cases and gastro-enterostomy in severe cases In 
ing tumors are left behind to set up hemorrhage, perfo~ 
he causes of death are the same whether resection or 
_ performed with general or local anesthesia, 
fe after recovery from gastvo-enterostomy varies 
greatly, but it is iderably less than after recovery from resection. 
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Still cases have been reported in which patients lived foar years or 
more. Such statistics should not be accepted without question unless 
the diagnosis has been made by microscopical examination of lymph- 
glands removed at operation or by autopsy, Mikuliez reports 67 cases 
in which the patients survived gastro-enterostomy more than a month. 
‘Two of them lived more than two years (twenty-seven and twenty-six 
months), 10 more than one year, 11 more than six months, and the 
remaining 44 less than six months, The average duration of life was 
therefore six and four-tenths months. 

The condition of the patient after gastro-enterostomy is often such 
that one cannot speak either of temporary cure or marked im 
ment, In view of the considerable number of patients who die within 
a few days after operation and the still greater number who live only 
a few weeks, one must conclude that gastro-enterostomy for cancer of 
the stomach is an operation of little value and one which is likely to 
be performed less and less often. 


TUMORS OF THE INTESTINE. 
Benign Tumors of the Intestine —Benign tumors of the intes- 


tine are uncommon. The forms which are found are adenoma, lij 
fibroma, myoma, myxoma, angioma, teratoma, and such combinations 
of benign and beni; it mn ia, ete. 


eoplasms as myosarcoma, fibrosarcom: 
Adenomata spring from the glands of Lieberkiihn and simulate 


their stracture, They may be pedicled or sessile, solitary or multiple, 
They are small or as large as the fist. While commoner in early 
youth, adenomata may be found at any age. Multiple polypoid adeno- 
mata are sometimes found patra throughout the large intestine, 
especially in the neighborhood of the ileoeweal valve. 

Small uncomplicated adenomata give no symptoms and possess only 
pathological interest. They may lead to important complications, 
especially invagination, The polyp is pulled upon by the peristaltic 
action of the bowel below and drags downward with it the mucous 
membrane to which it is attached. There is first a lateral intussus- 
ception which ultimately becomes circular. Adenoma is also of im- 

rtance since it may represent a step in the development of carcinoma. 

Tf the adenoma is large, it may produce the symptoms common to 
all large tumors of the intestine which are described on 392. 
Heurtaux mentions 2 cases of adenoma of the ascending colon which 
produced invagination and death. Port mentions 13 cases of multiple 

lypoid adenomata: 2 of these patients died from invagination, 2 
from hemorrhage, and 5 from carcinoma, which developed in some 
portion of the adenomatous bowel. 

Single adenoma, if treated at all, shonld be removed. If invagi- 
nation has taken place, this will require the first treatment. Multiple 
adenomata are scarcely amenable to ridical operation, bat they may be 
treated by the establishment of an artificial anus. 

Lipomata of the intestine vary in size between that of a hazelnut 

You, 1¥.—25 



















and the fist, in the 18 cases collected by Hiller. These 

occur in the stomach, small intestine, or intestine. T 

w from the submucosa and may be sessile or | d in shape. 

tion of the intestine occurred in 9 of the 22 cases to. 

site. Je especsilly:Iely to aaypeat a0 ie Leimes aaea 
testine, 


or intestine, in one-half of which the tumor was first discovered at 
autopsy. The patients affected were of all ages and of both sexes. 


Fis, 96, 





Myoma of intestine: M, M’, the tumor, a partof which is cut across to show Its loose attachmene 
to the Intestine, J.J’, (Steiner) 


The myoma develops from the muscular layer, and may grow inward 
or outward and become therefore either submucous or subserous. Ty 
21 of Steiner’s cases the tumor was situated in the stomach, in 16 in 
the small intestine, and in 14 in the large intestine and rectum, 
There were 27 cases in which the tumor projected into the lumen, 
and 24 in which it was subserons, 

Asa rule a submucous myoma does not reach the size of a sub- 
serous one. The smaller tumors are smooth, the larger usually nodu- 
lar, In rare instances the inner surface of the tumor has been found 
to be ulcerated. Since a myoma may occur in any portion of the cir 
cumference of the intestine, it is sometimes found at the junction of 
the mesentery growing between the mesenteric layers and simulating 
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the true tumor of the mesentery. In 4 cases subserous myomata were 
multiple. 

An internal myoma may lead to stenosis or invagination. This 
complication rarely occurs with an external tumor. The Jatter, if 
large, may drag the intestine from its proper situation and press npon 
other abdominal organs, Any myoma may change into a sarcoma. A. 
small internal tumor may produce no symptoms, or may give rise to 
the symptoms of chronic intestinal stenosis. If the tumor is pedicled, 


Ria. 97, 


Cyst of the small Intestine. 


Fig. 98, 


Reetion of cyst and intestine: », serosa: /m, longitudinal muscle; gm, transverse muscle: 
fm, wail of eyst; ¢, liking of cyst; m, muccsa, 


there may be intervals in which the patient is wholly free from sym; 
toms, ‘The tumor may lead to intussusception, especially if it is pedi- 
cled. Rarer complications are hemorrhage and gangrene, the results 
of ulceration. The first symptoms of external myoma are those of a 
gradually developing palpable tamor which does not interfere with the 
passage of feces until it reaches a considerable size. Even then it 
rirely produces complete obstruction. Tt may set up adhesions and 
thus produce a kink of the intestine. An exact diagnosis of myoma 
can hardly be made before operation, The most that one can hope to 
say is that a benign tumor of the intestine exists, 
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The symptoms of intestinal myoma, the course of the disease, and 
its outeome ihe, greatly, as indicated above. 

Sometimes a tumor will exist for twenty years. Tf it is pedicled 
and projects into the Iumen of the bowel, it may be torn away and 
thus a spontaneous cure result. This happened twice in 7 cases in 


Fra. 98, 





Stratified epithelium with which the greater part of the eyst was linod. 


Fra. 100. 





‘Tull cylindrical epitheliam which formed the lining of the cyst In places. 


which expectant treatment was followed ; the other 5 patients died of 
hemorrhage, sepsis, or invagination. In general, external myoma is less 
dangerous than internal, but even then the presence of a constantly 
growing tumor gives an unfavorable prognosis. 
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The treatment of external myoma, like that of lipoma, is merely 
operative. Even though no complications exist, the impossibility of 
excluding the diagnosis of malignant tumor makes operation impera~ 
tive. If the tumor is known to have existed a long time and increases 
very slowly, the indication for operation is less urgent. 

If invagination, stenosis, or other complication arises, the treatment 
is such as is rendered necessary by such a condition. 

The operation should in most cases include the radical removal of 
the tumor. If the myoma is subserous, it may be shelled out without 
opening the bowel, If the tumor projects into the lumen of the bowel, 
it will usually be necessary to excise a portion of the whole wall, or 
to perform cireular resection. In eases in which an extensive operation 
is not advisable entero-anastomosis, or climination of intestine, or arti- 
ficial anus must be considered. Heurtaux gives reports of 16 opera- 
tions, with 14 recoveries and 2 deaths, 

Fibromyoma and fibromata and eysts of the intestine (Figs. 96— 
100) are very rare tumors. 

A few cases have been reported of cysts of the intestine containing 
gas. Their origin is not well understood. A similar trouble occurs 
rather more frequently in swine, 

Sarcoma of the Intestine —Sarcoma of the intestine is rarer than 
carcinoma. The relation of these two tumors is about as 1 to 20, 
Sarcoma may involve either the small intestine or the large intestine 
‘or rectum, while carcinoma is far more frequently found in the 
intestine and rectum. Krager-Boas, who collected of 37 cases 
of sarcoma of the intestine, found the small intestine involved 16 
times, the ileocweum once, the cecum twice, the vermiform appendix 
once, the transverse colon once, both the small and large intestine once, 
and the rectam 16 times, Smoler reckons 1 case of sarcoma of the 
small intestine for every thousand autopsies. 

Sarcoma of the intestine may oceur at any age, but most frequently 
between the thirtieth and fortieth years. Most of the cases reported 
have been in females. In Siegel’s collection of 34 cases 19 of the 
tumors were round-cell and 5 spindle-cell. The other tumors were 
alveolar or melanoti¢, eystosarcoma, lymphosarcoma, myxosarcoma, and 
endothelioma. Tuberenlosis and sarcoma may coexist. Usually an 
intestinal sarcoma begins in the submucosa. 

Sarcoma of the intestine may reach a considerable size. In counter- 
distinction to carcinoma, it involves a considerable extent of the bowel 
and is much more likely to grow into the neighboring organs, especially 
the mesentery and omentum, Hence it is not always possible to say in 
which organ it began. It also sets np metastases in the liver, kidney, 
spleen, and retroperitoneal glands. In another respect sarcoma of the 
intestine differs from carcinoma, Several writers have called attention 
to the absence of stenosis with sarcoma, and indeed the lumen of the 
affected bowel may be considerably increased, There are, however, in- 
stances in which sarcoma has produced stenosis of a high degree, Siegel 
asserts that symptoms of stenosis oceur in about one-half of the eases. 
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Diagnosis —Sarcoma of the intestine has to be differentiated from 
lly from carcinoma. Such a differ— 
ential diagnosis is only possible in the rapidly growing tumor 
which does not produce stenosis. In most cases nothing more definite 
than a probable diagnosis can be made until the abdomen bas been 
opened, and even then a microscopical examination may be necessary 
to determine the nature of the tumor. 

Treatment.—Treatment is purely operative, and is the same as the 
treatment of carcinoma of the intestine. Thus far the results of 
operation have not been satisfactory. Almost all the patients were 
seen too late to expect the best results from radical treatment. Still 
in a few instances the sungeon has snceveded in removing the tumor so 
completely that the patient was permanently cured. 

Carcinoma of the Intestine —Carcinoma of the large intestine is 
much more common than that of the small intestine. The rectam is 
the favorite seat of this disease. Of 100 cases of carcinomata situated 
above the rectum, in 5 instances the tumor was in the small intestine, 
in 19 in the ewecum, in 39 in the colon above the sigmoid flexure, in 
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31 in the sigmoid flexure itself, while in 6 cases the seat of the trouble 
was not exactly stated. Other statistics are in substantial accord with 
these. In nearly one-half of all cases of carcinomata occurring in the 
alimentary tract below the stomach, the tumor involves the rectum. 
For the sake of comparison, Hiemann’s collection of statistics from the 
Prussian hospitals in the years 1895 and 1896 are given. He found 
20,544 cases of cancer, in 10,537 of which the alimentary canal 
was involved as follows: tongue, 269 times; mouth and throat, 
192; msophagus, 1011; stomach, 4288 ; intestine, 1706 times. The 
small intestine was involved 20 times, the large intestine 224 times, 
and the rectum 1204 times; while in 255 cases the portion of intestine 
which was involved was not given, The cancer involved the liver 
and gall-bladder 979 and the pancreas 92 times. Cancer of the large 
intestine exclusive of the rectum occurs most frequently in the sigmoid 
flexure, then in the ewcum, then in the hepatic and splenic flexures and 
other portions of the eolon, 

Three times as many men as women are affected, ~Like carcinoma 
in other portions of the body, that of the intestine is most frequently 
found between the thirtieth and fiftieth years of life, although it is 
also seen as early as the sixteenth year. It is almost invariably 
primary and solitary, Multiple nodules may in rare instances arise as 
such, or they may be due to projection through the mucous membrane, 
or be the result of metastasis through the peritoneal cavity, There 
have been several instances reported in which these peritoneal motas- 


tases have so far developed as to produce one or more stenoses in the 
intestine, 

The different forms of cancer occur in the following order: eylin- 
drical with a anaalae structure, medullary, gelatinous, scirrhous, 


Tn structure and method of growth carcinoma of the intestine closely 
resembles carcinoma of the stomach. (Page 870.) Carcinoma of 
the intestine leads to carly ulceration, with the perforation of small 
hemorrhages and possibly perforation into the free peritoneal cavity, or 
into some hollow organ, or externally. Tt also tends to grow circularly, 
and thus to produce stenosis with hypertrophy and dilatation of the 
intestine above it. (Page 296.) There may be acute obstruction with 
ileus. Even in the rare cases in whieh the tumor grows longitudinally 
stenosis is still likely to occur. Or invagination may be the result, The 
effect upon the mesentery is at first to lengthen it; later it becomes 
involved by the carcinoma and contracts. 

Carcinoma of the intestine, like that of the stomach, may extend 
by continuity, by the bloodvessels (liver), by the lymph-vessels, and 
by the peritoneum, Early metastases are the exception, Hauser says 
that gelatinous carcinoma produces metastasis in the serosa, the lymph- 
vessels, and the bones rather than in the liver; but medullary earei- 
noma infects chiefly the regional lymph-glands, and scirrhous produces 
metastasis in the liver. 

The clinical symptoms due to carcinoma of the intestine are 
chiefly those of chronic intestinal stenosis. Usually a tumor can be 
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PLATE XIII, 





Careinomatous Stricture of the Sigmoid Flexure, with Symptoms 
of Stenosis for Four Weeks. Nearly Perforating Ulcers of the Dilated 
Portion. (Kocher.) 
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Tt may or may not be tender. Tt has an obscure tympanitic percussion~ 
note. Its motility depends partly upon the portion of intestine affected 
and partly upon the presence of adhesions. Thus carcinoma of the 
cxeum or of the transverse colon or of the sigmoid flexure may be 
very movable. ‘Tumors of these portions are usually not sensitive. 

‘Tn the later stages of carcinoma of the lange intestine the stools are 
rather typical, They contain blood and pus demonstrable either miero- 
seopically or macroscopically. If there is extensive ulceration, the 
fecal matter will have a gangrenous odor and fragments of necrotic 
tissue may be observed in it. Symptoms of intestinal catarrh are not 
of themselves characteristic of intestinal carcinoma, but they are never 
wanting in the later stages of this disease. 

Carcinoma of the intestine is not of itself painful. The pain which 
accompanies it is due to stenosis, adhesions, inflammation, or ulceration. 
Tenesmus is a symptom which sometimes occurs if the carcinoma is 
situated in the rectum or lower portion of the colon, but never if the 
tumor is situated above the descending colon. It consists of intense 
and very painful straining at stool, which usually comes on in distinet 
attacks. It may, however, be continuous. There is often no result 
of this straining, or perhaps a little mucus or pus or blood may be 
evacuated. Tenesmus may also be due to invagination, dysentery, or 
ulcer of the lower portion of the colon, or proctitis or periproctitis. 
Ascites does not usually develop until the carcinoma has involved the 
serosa, and it does not become a marked symptom until such involye~ 
ment is extensive. It is therefore an invariable sym 

Diagnosis.—When once a diagnosis of carcinoma of the intestine 
has been established, it is usually not difficult to determine in which por- 
tion it is situated. The three chief symptoms are tumor, stenosis, and. 
ulceration, and these vary according to the situation of the new growth, 
If the carcinoma is situated in the small intestine, its position in the 
abdomen and free motility are frequently characteristic signs. (Page 
ad) Carcinoma of the transverse colon might perhaps yield the same 

ts on palpation as that of the small intestine, but the other symp- 
toms should easily differentiate the two. Carcinoma of any other por- 
tion of the colon is distinguished by its position and lack of motility. 

Symptoms of stenosis are as a rule better marked the higher the 

int in the intestine at which the stenosis is placed. (Page 295.) 

Symptoms of uleeration, however, are more pronounced if the ulcer is 
situated low down in the intestine. 

If a diagnosis cannot be made from the failure of the three chief 
symptoms mentioned, a greatly increasing cachexia not otherwise 
explained may point to carcinoma of the intestine. In such cases the 
new growth wil probably be found in the hepatic or splenic or sigmoid 
flexure. In carcinoma of the sigmoid flexure perforation into the urin- 
ary bladder with cystitis and pneumaturia may be the first alarming 
symptom. In stich cases the examination of the urine will show that 
it contains feet! matter, while bimanual examination will further 
prove the existence of a pelvic tumor, 
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Tt may or may not be tender. It has an obsenre tympanitic pereussion~ 
note. Its motility depends partly upon the portion of intestine affected 
and partly upon the presence of adhesions. Thus carcinoma of the 
eweum or of the transverse colon or of the sigmoid flexure may be 
very movable. Tumors of these portions are usually not sensitive. 

In the later stages of carcinoma of the large intestine the stools are 
rather typical. They contain blood and pus demonstrable either miero~ 
scopically or macroscopically. If there is extensive ulceration, the 
fecal matter will have a gangrenous odor and fragments of necrotic 
tissue may be observed in it. Symptoms of intestinal catarrh are not 
of themselves characteristic of intestinal carcinoma, but they are never 
wanting in the later stages of this disease. 

Carcinoma of the intestine is not of itself painful, The pain which 
accompanies it is due to stenosis, adhesions, inflammation, or ulceration, 
Tenesmus is a symptom which sometimes occurs if the carcinoma is 
situated in the rectum or lower portion of the colon, but never if the 
tumor is situated above the descending colon. It consists of intense 
and very painful straining at stool, which msually comes on in distinct 
attacks. It may, however, be continuous. There is often no result 
of this straining, or perhaps a little mucus or pus or blood may be 
evacuated. ‘Tenesmus may also be due to invagination, dysentery, or 
ulcer of the lower portion of the colon, or proctitis or periproctitis, 
Ascites does not usually develop until the carcinoma has involved the 
serosa, and it does not become a marked symptom until such involye- 
ment is extensive, It is therefore an invariable symptom. 

Diagnosis.—When once a diagnosis of carcinoma of the intestine 
has been established, it is usually not difficult to determine in which por- 
tion it is situated. The three chief symptoms are tumor, stenosis, and 
ulceration, and these vary according to the situation of the new growth, 
If the carcinoma is situated in the small intestine, its position in the 
abdomen and free motility are frequently characteristic signa. (Page 
246.) Carcinoma of the transverse colon might perhaps yield the same 
results on palpation as that of the small intestine, but the other symp- 
toms should easily differentiate the two. Carcinoma of any other por- 
tion of the colon is distinguished by its position and lack of motility. 

Symptoms of stenosis are as a rule better marked the higher the 
point in the intestine at which the stenosis is placed. (Page 295.) 
Symptoms of ulceration, however, are more pronounced if the ulcer is 
situated low down in the intestine. 

If a diagnosis cannot be made from the failure of the three chief 
aymptoms mentioned, a greatly increasing cachexia not otherwise 
explained may pat to carcinoma of the intestine. In such eases the 
new growth will probably be found in the hepatic or splenic or sigmoid 
flexure. In carcinoma of the sigmoid flexure perforation into the urin- 
ary bladder with cystitis and pneumaturia may be the first alarming 
symptom, In such eases the examination of the urine will show that 
it contains fecal matter, while bimanual examination will further 
prove the existence of a pelvic tumor, 
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On account of the hidden position of the duodenum a tumor of 
this portion of the intestine is not saslly palpable ane if it does not 
produce stenosis or obstruct the passage of bile and pancreatic juice, 
its diagnosis may be most difficult. The pain is usually referred to the 
right of the median line, in which situation the tumor will be felt 

it has reached a suflicient size. Papillary tumors by obstruction 
of the biliary and panereatie duets ange early symptoms. Car- 
cinoma of the superior portion produces the same symptoms as car- 
cinoma of the pylorus. 

Carcinoma of the intestine must be differentiated from other lesions 
of the same portion of bowel, and also from affections of the neigh- 
boring organs incapable of producing a tumor, The diseases of the 
intestine which must be ruled out are sarcoma, benign tumors, appen- 
dical tumors, tuberculosis, and actinomycosis of the ileocweal region, 
chronic Tease pe diseases of the mesentery, encapsulated exu- 
dates, and retained fecal masses. In very rare cases the intestine 
should be thoroughly emptied by repeated administration of suitable 
laxatives. The differential diagnosis between carcinoma and other 
affections of the intestine will usually be only a probable one, 

Diseases of the neighborhood which must be considered will vary 
according to the situation of the tumor, If this is situated in the 
region of the duodenum, one must consider tumor of the pancreas, 
other retroperitoneal tumors, diseases of the biliary tract, ete. A 
papillary tumor is hardly to be told from impaction of a biliary eal- 
culus above the papilla. 

Intestinal tumors in the upper half of the abdomen must be dif- 
ferentiated from tumors of the stomach or tumors of the kidney, 
wandering kidney, from cholelithiasis, tumors of the bladder, ete. ; 
while intestinal tumors of the lower half of the abdomen must be 
differentiated from many of the same affections, as well as from 
foreign tumors, Carcinoma of the hepatic or splenic flexure may 
easily be mistaken for some affection of the corresponding kidney. 

Prognosis. —The course of carcinoma of the intestine is a variable 
one. The patient may die of acute or chronic obstruction, or of 
cachexia, or of exhaustion on account of the continuous diarrhea, 
Such exhaustion proceeds more rapidly if the patient limits his diet 
in order to avoid the pain w follows eating. Among fatal com- 
plications may be mentioned jon into the peritoneal 
cavity, peritonitis, and perforation into other organs or externally. 

It is difficult to estimate the duration of life after the development 
of intestinal carcinoma, since it may exist for a considerable time 
before diagnos made, It may be given as a general rule that life 
continues longer the lower down ir intestine the situation of the 
carcinoma. This does not apply, however, to carcinoma of the 
rectum, which is more rapidly fatal than that of the colon. Noth- 
nagel says that carcinoma of the colon produ ath in periods vary- 
ing from six months to two Mikulicz has known several 
instances in whieh patients lived from two to four years after the 
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establishment of an artificial anus for inoperable carcinoma of the 
colon. According to his statistics, the duration of life after the first 
serious symptoms varies from three months to six and one-half years, 
the average being two years. 

Treatment.—The treatment of carcinoma of the intestine is purely 
surgical. From the moment when there is suspicion of this trouble 
the necessity for operation should be considered, The counterindica~ 
tions for any sort of operation are: 1. A general condition of the 
patient so bad that he cannot withstand the operative shock. 2. The 
absolute certainty that a radical operation is impossible; this may rest 
upon the presence of metastases, or upon the unfayorable situation of 
the tumor, or upon the existence of extensive adhesions when stenosis 
or other symptoms do not require the performance of some operative 
procedure, 3, Extensive metastases, ascites, etc., which make it use~ 
less to perform even a palliative operation. 

Operative procedures are more easily performed and are more sue~ 
cessful in the case of carcinoma of the intestine than in case of car- 
cinoma of the stomach. The mobility of the adjacent intestine makes it 
usually possible to eliminate the affected portion, and when this cannot 
be done a colostomy may be performed which will be of far greater 
benefit to the patient than the corresponding jejunostomy in gastric 
carcinoma. 

Radical operation is to be performed whenever possible. The size 
of the tamor is no counterindication since metastases occur at a late 
period. 

‘The radical operation for carcinoma of the intestine is the resection 
of the affected portion of the intestine, together with the portion of 
the mesentery which contains affected glands. The principles of 
this operation will be described on page 468. If the tumor is situ- 
uated in the small intestine, the operation is to be completed at once, 
while operation upon the large intestine had better be carried out in 
two stages. 

Whether a radical operation is ‘ible will depend upon the 
extent of the tumor, its adhesions, and the possibility of removing all 
infected glands. The degree to which the general health has been 
disturbed is also of importance; thus the radical operation should 
rarely be performed during an attack of acute ileus. Even with 
chronic stenosis it is often justifiable to perform first a palliative 
operation in order to allow the dilated and paretic and possibly ulcer 
ated intestine to regain something of its normal condition before per- 
forming a radical operation. A simple colostomy may be carried out 
with a local anwsthesia, then two to four weeks later, when both 
patient and intestine are in « healthier state, radical operation may be 
performed, At the time of radical operation the peritoneal cavity 
may be protected from infection by the artificial anus if one covers 
the operative area with a piece of sterile cloth and clamps together the 
cut edges of the peritoneum of the skin and the eut edges made in the 
protecting cloth, (See page 209.) If the disease of the large intes- 
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tine extends as far as or involves the rectum, the union of the cut ends 
of intestine after resection of a tumor is extremely difficult, How- 
ever, one wishes to avoid an artificial anus if possible. In such 
circumstances Rotter’s recto-colostomy may be performed; or the 
transverse colon may be sutured into the sphincter ani. Other eondi- 
tions will require ‘ial procedures. Thus it may be necessary to 
close both ends of the intestine and to anastomose the ileam with the 
transverse colon or sigmoid flexure. 

‘The palliative operations which may be performed for intestinal 
carcinoma are: 1, elimination of intestine; 2, entero-anastomosis ; 
3, artificial anus. 

1. When conditions permit, elimination of the affected intestine is 
the most serviceable palliative operation since the growth of the tamor 
is less active when it is freed from the constant irritation of passing 
feces. Moreover, pain is lessened, the results of exhausting stenosis 
are avoided, and the life of the patient is prolonged, The elimination 
may be partial with closure of the proximal end, or complete with the 
establishment of an external fistula, Each has its advantages, though 
if radical operation is to be performed at a later date, the second 
method is preferable since the intestine will not need to be opened at a 
second operation. 

2. Simple entero-anastomosis is only indicated when the patient is 
not in a condition to permit an incomplete or complete elimination to 
be performed. The mortality of this operation is less than that of 
elimination or resection, but it is still, according to Wélfler-Sebloffer, 
about 30 per cent. 

8. The establishment of an artificial anus is indicated in all eases 
of carcinoma with ileus, Otherwise it should only be performed if the 
weak condition of the patient or the situation of the stenosis renders 
another operation impracticable. A local anesthetic will usually 
suffice. The bowel may be opened at once or later, When possible, 
the abdomen should be exposed through an incision 4 to 5 em. long 
(1.6 to 2 inches) in order that knowledge may be gained of the extent, 
situation, and mobility of the tamor. ‘This knowledge will be of ser- 
vice in deciding the question of subsequent radical operation, 
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follows : enterostomy, 39 per cent. ; entero-anastomosis, 28 per cent. ; 
elimination of the intestine, 33 per cent. Individual operators have 
published more favorable reports. 

Carcinoma of the intestine can be permanently cured, Numerous 
operators have reported cases in which ten years have elapsed since 
operation without recurrence, Mikulicz and Kérte have each re- 
ported upon 12 operations performed more than four years ago; 
9 of these patients were alive and free from recurrence at the time 
of report, equal to 37 per cent. of radical cures. 

The prolongation of lite after colostomy varies between one and a 
half months and four and a half years, with an average, according to 
Mikulicz’s experience, of twenty-one months. The average duration 
of life after entero-anastomosis is eight and a half months, 

If no surgical treatment of intestinal carcinoma is possible, one has 
to content himself with an attempt to relieve the constantly increasing 
pain, which even without obstruction will be felt as the carcinoma extends 
to the mesenteric and retroperitoneal glands or the parietal peritoneum, 
or causes adhesions to neighboring organs or the parietal peritoneum, 
The complications which are to be noted are stenosis, catarrh, and 
occasionally hemorrhage. ‘The treatment of these symptoms is dis- 
cussed on page 299, 

_ Various narenties have been nsed to relieve the pain, being often 
given in the form of suppositories, Opium exerts an unfavorable 
action by increasing the existing obstruction to the passage of feces. 
Still, in advanced cases of intestinal carcinoma one ix obliged to give 
morphine from time to time, in order to relieve the intense suffering. 





CHAPTER XIX. 
OPERATIONS UPON THE STOMACH AND INTESTINE. 
TECHNIC OF OPERATIONS UPON THE STOMACH AND INTESTINE. 
MopeRn intestinal surgery rests upon the development of the in- 


testinal suture and its substitutes, ee opening in the alimentary canal 
may be closed by suture, ligature, button, or 7 be tpntas ore the 


plastic use of some other tissue, for example, the omentum, 

Intestinal Suture.—A serviceable intestinal suture upon. 
the physiological law that opposed serous surfaces quickly and firmly 
adhere whether or not the other layers of the intestinal wall are 
proximated. Jobert in 1824 waa the first to utilize this principle. 
Lambert worked out in 1826 a more practical method, which, 2s modified 
by Czerny and Albert, is in use to<lay. In making a Lembert suture 
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‘The Lembert suture. Ceerny's Int 


the needle enters and leaves th does not penetrate the 

mucous membrane, (Figs. 102, 1( 6.) This suture alone does 

not give a secure closure in all ca: 

curl up and expose the suture-l 

spread upon the serous surfaces 

reason a preliminary suture of the external c 

recommended by Czerny (Fig. 103), and a s 

of the intestine is advised hy Albert (Fig. 

to Albert’s method, that it exposes the whole sutu 

the needle-puncture of the stitches, has proved to be gro 

method of suture is the one usually followed by Mikuliez. U: 

certain circumstances a third row of stitches may be necessary which 
398, 
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includes simply the serous membrane, or the serous and muscular 
layers. ‘This third row should not be employed as a routine prictiss 
since a dangerous narrowing of the intestinal Iumen may be caused 
thereby. 

Fig. 105 


Application ofthe interrupted Lembert suture. (Richardson.) 


Whether the suture should be introduced from within the intestine 
(Fig. 107) or from the outside (Fig. 108) is immaterial. A good plan 
is to introduce the first row from within and the second row from with~ 
out the intestine. This gives a more accurate approximation and brings 
the knots of the first row into the lumen of the bowel. 


Fig. 106. 


‘The continuous Lembert stiteh. (Kichardson.) 


An intestinal suture may be either interrupted or continuous, The 
latter method has the advantage of mpidity, It has the disadvantage 
that if a single stitch cuts out, or is too loose, a considerable portion 
of the suture may beeome insufficient ; consequently if the tissne is 
badly nourished or brittle, a continuous suture is unsuitable, A con« 





Continnons Intestinal enture Introduced trem within the bowel, 


Tf a continuous suture is introdaced from within the lumen of the 
bowel, it cannot, of course, encircle its whole circumference. There must 
remain a gap which will have to be closed by two or three interrupted 


ytren’s method, the thread not yot 


rt r ous membrane has a ten~ 
dency to bulge outward, and sho ced with thumb-foreeps 
before the stitches are tied. Th ater may be continuous 


throughout the 
Fea, 109, if the distance is t 


mone ‘0 the next de 
upon circumstances, In ¢ estine it should 
from 2 to 4 mm, ( i 


nesiietthrecfourhs distance which the nealle passes through the intes~ 


natural size), 


tinal wall before it emenges also depends upon cir 
cumstances. The needle should be inserted from 1 to 3 mm. (0.04 to 
0.12 inch) away from the cut edge of the bowel for the inner suture. 
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The second suture should be so introduced that the needle-punctures 
of the two sutures are not exactly opposite, but alternate. 

Lembert passes his needle between the submucosa and the muscu- 
laris. Recent: investigations have shown that the submucosa is the 
strongest tissue of the intestinal wall because it contains so many 
elastic fibres, consequently Albert's method is well suited for the inner 
row of stitches. The suture must not be too loose lest the closure be 
imperfect, and it must not be too tight lest it eut through the intestinal 
wall. Practice is required before one can insert a perfect intestinal 
suture, 

The needle used to suture the intestine has a round transverse 
section so that it shall push the tissues apart and not cut through them. 
An ordinary sewing-needle is the best for the purpose. It may be 
straight or bent, It is convenient to have two sizes of such needles, 
the finer (Fig. 109) being for the intestine and the coarser for the 


Fra, 110, 


Reverdin's automatic needle curved right and left, 


Fie. 111. 


eae 


Reverdin's needle with eye in the point, useful In intra-abdominal work. 


stomach. A needle-holder is quite unnecessary. It is better to intro~ 
duce the needle with the fingers unless the suture is applied in a 
cavity ; for example, when the duodenum or cardiac end of the stomach 
is sutu 

Some surgeons make use of a needle having an eye in the point. 
Reverdin’s instruments (Figs. 110 and 111) are good examples. 

Silk is the material generally employed for intestinal sature. Miku- 
licz uses catgut for the inner suture beeause the long silk thread of a 
continuous suture may lie for months in the intestinal canal, The silk 
should not be too fine lest it cut through the tissues, 

Intestinal Ligation —A small opening in the intestine may be 
closed by a simple ligature similar to a ligature placed upon a blood- 
vessel, it may also be closed by a purse-string suture (Fig. 134) which 
passes through all of the layers or simply the outer layers of intestinal 
wall, Simple ligation is impracticable beeause it approximates mucous 
membrane to mucous membrane, so that the permanence of the closure 
depends wholly on the adhesions which may form around the ligature. 

Vou, 1V,—26 
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If such a ligature is supported by a purse-string sutare, the method is 
satisfactory. The ion of mucous membrane then included in the 
first ligature will subsequently be cast off into the lumen of the bowel. 
In the case of the vermiform appendix some surgeons dissect out the 
mucous membrane before applying the ligature. 

s method of intestinal ligation is the best. It rests upon 
the principle of crushing the intestinal wall until nothing remains 
except the resistant serous and submucous coats. He uses a specially 
constructed forceps, which he calls an “écraseur,” and which was 


Fie. 2. 


D8 

2000 kg. (4000 porinds), 
‘ould wish to apply to the 
rument have been devised, 


transversely r T 

will maintain wh r press ven to the intestine by the grasp 
of the operator. ntestinal wall can ficiently crushed by 
several repeated attempts, and the use of clumsier and expen- 
‘sive instrument is thereby avoided. After a few seconds’ pressure the 
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enterotribe may be removed. The intestine will then have the nee 
shown in Fig. 113. The transverse groove which is crnabel inttt is 
so thin that a thread can be readily seen through it. A No. 1 or 2 
catgut or silk ligature is tied around it and the ends of the ligature are 
left long to serve as traction threads. Any excess of intestine beyond 
the ligature is cut away, the mucous membrane removed, and the 
interior of the stump touched with the Paaeel in cautery in order to 
destroy any possible remains of tissue feiss of secreting mucus. A 
purse-string suture is next inserted to the depth of the submucosa. 


Fro. 113, Fis, 14, 


‘Transverse groove in the intestine Inversion of the stamp of intestine and 
eaused by the enterotribe ‘application of the first purse-atring suture. 


The stump is inverted by thumb-foreeps (Fig. 114) and the suture 
tied. Jnst before this suture is tied, the first ligature is cat with 
seissors, A second purse-string suture is placed outside the first, and 
finally the intestinal stump is dusted with iodoform powder. 

It is well not to cut the stump too short lest the first ligature slip 
off during subsequent manipulations. If this accident occurs, the 
intestine should be clamped at once and a ligature reapplied in a new 
situation. 

This method of ligation is easier and more certain than an ordinary 
suture. Furthermore, it can be carried ont aseptically since no intes 
tinal contents eseape, which it is impossible to avoid in the ordinary 
intestinal suture. However, suture of the intestine or stomach can be 
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carried out in accordance with Doyen’s principle. If the surrounding i 
peritoneum is already infected, so iacsaninaes is necessary, the 
sl may content himself with a single purse-string suture in place 
of the more complicuted method described above. 


Murphy button, 


Intestinal Buttons and other Forms of Apparatus.—The intes- 
tinal button is employed to establish anastomosis between two hollow 
organs, such as the stomach, intestine, or gall-bladder. It may be 
inserted in the end of the organ or in its side. The first and the best 
apparatus of this sort was devised by Murphy. It consists of two 
halyes which are made of steel and nickel-plated. (Figs. 115.) Each 


Fie. 116, 


Murphy tutton—male half held by purso-steing suture, 


half has a short tube attached to it, and the calibre of these tubes is 
such that one slips within the other, The lumen of the outer one, 
sometimes called the female half of the button, is provided with a 
screw-thread, into which spring hooks upon the male half of the 
button catch as the halves are pushed together, The two halves can 
only be separated by unscrewing one from the other. The centeal 





easily through the intestine when they have 

necrosis of Ase of the intestinal wall which is 

them, Small holes permit the escape of any secretion which 
formed within the button. These buttons are made in i 


Murphy button—female balf held by purse-string suture. 


The button is introduced as follows: The free end of the intestine 


is encircled by a purse-string suture at a distance of from 2 to 3 mm. 
(0,08 to 0,12 inch) from the eut edge. Care must be taken that the 
mucous membrane does not project. If the anastomosis is to be made 


Fig. 113. 


Murphy button—yarts approximated and mesentery sutured, 


in the side of the intestine, an incision at least two-thirds of the diame- 
ter of the button to be used is made through the serous and muscular 
coats and similarly surrounded by a purse-string suture. Ce ey 
The threads are drawn tense, the mucous membrane is divided an 
caught with a pair of forceps, and the half of the button seized with 
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aaa ae introduced. (Fig. 121.) The male half of t Liat 
the female, and should therefore be placed in 
cane rea cg The purse-string suture is next drawn, 

tied. (Figs. 116, 117, and 132.) Only the tipof the button peojetts, and 

any mucous membrane which is in fe wy of ot 

tion should be cut away, In a similar manner the button is uced: 

in inthe free end of intestine which has been divided transversely. Any 


Section of end-to-end anastomeais by means of Murphy button. 


fluid which escapes from the stomach or intestine during this pro= 
cedure is aici oied away. The lumen of the button may be 

with gauze, or it may previously be filled with soft agar. 
‘The bowel in the vicinity should be lightly compressed to ite 
contents from escaping. The second half of the button is introduced 
in the opposing intestine in a similar manner. The clamps are 
removed and the halves of the button are pressed firmly together so 
that the serous surfaces of the intestine are everywhere in contact. 


Lateral incislon in the intestinal wall ready fir suteoduction of the female half of & Murphy 
(kon 


(Pigs. 118, 119, and 122.) The pressure applied to accomplish this end 
need not be great, and should always be made upon the rounded portion 
of the button, never upon the sharp inner edge. The pressure should 
not be so yreat as to cause speedy necrosis of the portion included in 
the intestinal wall. The necrosis should take place gradually as the 
result of the pressure due to the steel spring in the button, One 
should examine a button carefully before employing it, in order to see 
that it has no sharp angles and is otherwise in perfect condition, If a 
defective button is employed, perfurative peritonitis may follow. 

If the button is properly introduced, it is unnecessary to insert 
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additional Lembert sutures. Still, one should not hesitate to employ 
these if union seems to be weak at any point. This is a good plan 
for those who have had only slight experience with this apparatus. 
The anastomotic opening thus produced is about the size of the 
tube of the button, and it does not appear to grow smaller with the 


Fig, 121, 


Introduction of one-half of a Murphy baton, 


lapse of time. The button loosens in about eight days and gradually 
works its way ontward, reaching the anus in from two to four weeks, 
A button has the advantage over a suture that it can be introduced 


in far less time. The anastomosis is not 
a nore certain one exeept in the hands 
of beginners. Its chief disadvantage is 
that it ix a foreign body, and while in 
most cases it passes through the intes- 
tine without trouble, it sometimes re- 
mains above the anastomosis. If it once 
reaches that position, it will probably 
never pass spontaneously since the anas- 
tomotic ring has a smaller diameter than 
that of the batten. This unfortunate 
result of a gastro-enterostomy has com- 

Hed several surgeons to the stom- 
ae at a later date in caper to remove 
the button. Hildebrandt uses a button 
in which the diameter of the male half 


Fra, 122, 


Santee Fy Ls 
Frolaton rendy ts be pushed together. 


is greater than that of the female; but even this device has not always 
prevented the button from lodging above the anastomosis. 

The button may remain for a long time in the anastomosis and 
give rise to trouble. This result may be due to partial necrosis of the 
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stomach or intestine for the purpose of giving greater protection against, 
erforation. 
% The Technic of Special Operations upon the Stomach and In- 
testines—The stomach oceupies normally a more or less vertical 
position in the abdomen, (Fig. 123.) At the pylorus it bends sharply 
and extends downward and to the right. When the stomach is empty, 
the lesser curvature extends from above downward and to the left, 
and then, bending sharply near the pylorus, continues downward and 
to the right. As the stomach fills, its cardiae portion gradually 
approaches the median line, while the angle eens the cardiac and 
pyloric portions becomes more acute until the two portions lie almost 
in contact, 

For convenience the stomach is divided into a cardiac portion, a 
fundus, a body, and a pyloric portion, (Fig. 123.) 

‘Asa field for operation the stomach offers more advantages than 
‘the intestine, It is so large that its size may be reduced in almost 
any direction—even transversely—without injury. An exception is 
made in respect to the pyloric portion, A reduction in the transverse 
diameter of the intestine is rarely allowable. The stomach is so well 
supplied with blood that one can make an incision in any direction 
without risk of resulting necrosis. Indeed, the vessels are so numerous 
that it is nsually necessary to ligate them. The wall of the stomach, 
and especially its muscular layer, is much better developed than that 


of the intestine, so that it holds a suture far better. The muscular 
development in the case of a hypertrophied stomach may be so great 
as to make a suture somewhat difficult. 


OPERATIONS UPON THE STOMACH WITHOUT INCISION OF THE 
ORGAN. 


Divulsion of the Pylorus—This 
operation, suggested by Loreta, can be 
carried out either when the stomach has 
been wd or by invagination of its 
wall sani it has not pa gaan The 
pylorus is stretched with one or two 
fingers or with dilators, This operation 
is rarely performed to-day, as it is more 
dangerous and less certain than other 
operations which accomplish its purpose 
equally well. 

Gastroplication.—This operation, «ng- 
gested by Bircher, consists in folding in- 
ward a portion of the stomach-wall in a 
transverse or a longitudinal direction in (eteee.) 
= to reduce the size of a much dilated 3 ; 

in, (Figs. 124-130.) It is counterindicated in stenosis of the 


oh jorus, 
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Extramucous Pyloroplasty—If pyloroplasty ix to be performed 


upon a patient whose mucous membrane is normal—for example, 


Fic. 125. Fro. 126. 


Gastroplication. When the threads aa’,b aro drawa, Sectional view to show result 
up a fold is formed. (Birehér.) of operation, 


when there is spasm of a hypertrophied pyloric muscle—it is unneces- 
sary to open the mucous membrane, Mikuliez divides the muscular 


Fic, 127, Fro. 128, 


Sectional view of the result 
Surface view of the result whes two folds are thened In. 


ring with a tenotome introduced beneath the serosa, or he divides all 
of the layers down to the mucous membrane, making an open wound 
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Fro. 129. Fro, 130. 


Gastroplication. (Brandt.) Sectional view of the result. 


Fie. 131. 


Rovsing’s operation for ls: ¥ stomach; 1, posttton of the stomack before operation 
ry bladser, Me right kidneys a, 2&2 sik sutures: x, 2 soaribcaone 


which is sutured transversely. In most cases he prefers the nsual com- 


plete pyloroplasty, 
lysis, —This term has been applied to the separation of 
adhesions existing between the stomach and anterior abdominal wall 
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shape, the sutures may be introduced so that three suture-lines will 


radiate from a common point. This common point represents a weak 
spot in the suture, aut i 


is therefore to be avoided when possible by 
Fig, 18% 


Purseatring suture in place. (Senn) 


excision of gastric tissue here and there and stretching of the parts 
to be sutured so that a linear suture may suffice, Omentum may be 
used to cover the suture-line and give additional security. 
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The wound in the abdominal wall should be com; ly sutured 
when ible, If the peritoneum tl em 


Sraplojed ©) tons ft tbe nople, parr of Gia eidieteliesoeehe te 


Result of parse-string suture when ted. (Senn.) 


abdominal wound. In most eases such a tampon should be removed 
in twenty-four hours lest it produce a gastric fistula. This compli- 
cation may cause death from starvation, and will also interfere with 
healing of the wound since a gastric fistula rarely closes spontaneously. 


Fie, 156. 


Witeel's method of gastrostomy: infolding the tube. (Richardson. 


Gastrotomy.—Gastrotomy is the opening of the stomach in order 
to expose its interior, or to remove a foreign body, or to ligate some 
bleeding vessel, ete. When the end is accomplished, the incision is 
closed by a double row of sutures, In doubtful cases the abdominal 
incision should be made in the epigastrium in the median line. Some- 
times the surgeon will prefer the left intrarectal incision or an oblique 
incision, The stomach usually presents itself in the wound, If it is 
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much contracted, it may be found with difficulty. It can scarcely be mis- 
taken for anything else even when it is 


adherent, if one notices its position, the Fro. 138. 


Fis, 137. 


Witzel's method of past stube in 
oh pas reteny tube in place, 


Fro. 139, Pia, 140, 


proruis 
Zee 


‘Witeel's method. completed, 
(itichurdson.) Titichardson,) 
character of its surface, its sh: 


upon its greater and lesser curv: he relation of the organ 








Gastrostomy incision through abdominal wall, Gestrostorny: the stomach drawn out, 
(Terrier) (Torrier,) 


the introduction of sounds to dilate such & stenosis from below ; or, if 
the «esophagus has been wounded, the patient may be fed temporarily 
through a gastric fistula so as to permit the esophageal wound to heal 
undisturbed by the passage of food. The difficulty of this operation 
consists in so making the fistula that fluid shall pass through it into the 
stomach while none passes in the opposite direction. The escape of 
gastric contents through a fistula is disagreeable for a patient, It pro- 
duces eczema or ulceration of the skin which is extremely painful, and 
deprives the patient of much needed nourishment. 

Gastrostomy has become a most yaluable operative procedure since 


4 [| 
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Witzel showed that a fistula placed obliquely through the gastrie wall 
will not permit the escape of gastric contents. (Figs. 136-140.) 
Witzel’s method is to make an incision 4 or 5 em. (1.6 or 2 inches 
long through the left rectus muscle and bring out through it a bit 
the anterior wall of the stomach about where the pyloric portion joins 
the body of the organ and near the greater curvature. Here he makes 
an incision through the serous and muscular layers sufficiently large to 
admit a slender lead pencil. The mucosa is next seized with 
drawn forward, and opened, and a rubber tube 50 to 60 em. (20 to 24 
inches) long and having the diameter of a lead pencil is pushed into the 


Fig. 143. Fie. Mt 


‘Gastrostomy : first row of gastric Gastrostomy division of the serous and mur 
atures (hers) colar conte adore the sewod nature, there) 


stomach for a distance of 10 cm. (4 inches) and fastened with a catgut 
suture to the gastric wall. The outer end of the tube is clamped so 
that the stomach shall not escape. The tube is next laid against the 
mee wall and covered in by a number of interrupted stitches which 

lo not, of course, penetrate the lumen of the stomach. One of these 
stitebes should be placed beyond the tube, Altogether there should be 
at least five or six of them, In this manner a tube is made to lie in a 
gutter about 4 cm. (1.6 inches) long, and when the sutures ave tied the 
gutter is changed into a canal. The direction of this canal is unim- 
portant, but it must not be so placed as to narrow the pyloric portion. 

Vou. TV.—27 
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escape of stomach contents through the holes in the rabber tube made 
by the safety-pin a second larger tube may be slipped over the first and 


Kader's method: final condition. (Stimson.) 
Fro. 147. 


Gantrostomy by Frank's mothod : cone of stomach stitched into the peritoneal wound. 


the safety-pin passed through it alone. The second tube must, of course, 
fit tightly over the inner one to prevent the latter from slipping through it. 
The canal formed in Witzel’s gastrostomy ultimately comes to lie 
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does this by incising the serous and muscular coats fora distance of 4 or 5 
em. (1.6 to 2 inches), opening the mucous membrane at one end of the 
incision, introducing the drainage-tube and suturing over it the divided 
serous and muscular layers, 

Frank operates by drawing a long cone of stomach out of the ab- 
dominal wound and suturing its base to the wound in the peritoneum. 
He then bores an oblique canal beneath the skin, makes a second incision 
at its extremity, draws the stomach through it, and opens it after the 
laparotomy wound has been sutured. (Figs. 147-150.) 


Fig, 150. 


Sbowing relation at close of Frank's gastrostomy. 


These various methods have been altered and combined by different 
operators. Frank's method and its various modifications cannot be 
performed upon a contracted stomach. Witzel’s and Kader’s methods 
are so simple and give such excellent results that after an experience 
with them in 150 cases Mikulicz has concluded that there is no ex- 
ense for the introduction of more complicated methods of gastrostomy, 
The fistula acts so perfectly even months afterward that not a drop of 
fluid eseapes alongside of the drain nor after the drain is removed. 

The theoretic use of gastrostomy, ially in diseases of the 
esophagus and of the cardiac portion of the stomach, is spoken of in 
connection with affections of the asophagus. Some directions for 
nourishment through a gastric fistula will not be out of place. The 
rubber tube remains constantly in the fistula, being held in place by a 
strip of pa through a small bole in which it em: Tee length 
ontside the body should be 30 or 40 cm, (12 or 16 fatal Tts outer 
end is clamped and is fastened to some convenient portion of the 
bandage. bandage is not disturbed for a week after the operation, 
and after that time is changed once or twice a week. When the patient 
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wishes to take nourishment, he brings the tube out through a slit in 
his shirt, but does not need to remove his clothing. Some surgeons 
remove the tube between meals, but this is not the best practice, for 
the fistula, which is lined only with serous membrane, tends to con= 
tract. Sometimes when the tube has been out only fifteen minutes it 
is difficult to reintroduce it, hence it is better never to remove the tube 
except to change or cleanse it, and once a week is often enough for this. 
If it becomes obstructed, irrigation will almost always open its lamen, 
Nourishment is introduced by means of a small glass funnel. This is 
such a simple matter that every patient learns to do it almost at once. 
In the beginning, only a small quantity should be introduced into the 
stomach—from 50 to 100 ¢.c, (2 to 3 ounces) every half hour to an 
hour. This quantity should be gradually increased and the inter- 
vals made longer. With time the patient will learn to feed himself 


Fig. 151. 


\ \ 


Finney’s pyloroiasty : tenston sutures, 


according to his needs. Nourishment should be introduced immedi- 
ately after the operation. good soup or eggs well stirred, or 
milk, or wine, or gruel, or us prepared foods are suitable for 
nourishment, One should be particular not to give the patient 
lly the same form of nourishment. Finely divided meat, 

otato, rice, ete,, can easily be introduced through the tube, and 

er for most patients than a continuous fluid diet. Tf neces- 

‘solid food can be passed through a sieve and thinned with 

before it is poured into the funnel. In almost all cases the 

patient is able to take water and perhaps some other fluid by month, 
This gastric feeding soon relieves the patient of his thirst, and 
ordinarily he begins to gain weight. The gain will in most cases not 
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be great. It will seldom exceed twenty pounds. It is usually greater 
in younger persons than in those past middle life. This gain is by 
comparison far less than that which follows gastro-enterostomy or 
pyloroplasty for stenosis of the pylorus. Even if the same food is 
given through the gastric fistula, it seems not to have the sume nutri- 
tive value for the patient as when it is taken by the mouth. The 
difference is due not to the lack of saliva, whose digestive power is 
very slight, but to the fact that the psychical stimulation known as 
appetite has a powerful effect upon the secretion of the gastric juices, 
A patient with a gastric fistula may be said to be hungry, but he 
cannot be said to have an appetite, He loses his enjoyment of food and 
sometimes his liking for the taste and smell of food. 


Fie. 162. 


Finney's pyloroplasty: posterior suturo. 


Tf a gastrostomy is performed for the temporary nourishment of 
the patient, it may be necessary to close the fistula at a later date. If 
the fistula is made according to Witzel’s or Kader’s method, it is simply 
necessary to withdraw the tube, The mouth of the fistula becomes 
covered with a scab which falls off in from six to ten days, leaving a 
small sear, If the fistula is lined with mucous membrane, a plastic 
operation will usually be necessary to close it; hence a temporary 
fistula ought always to be established in accordance with the principle 
described by Witzel or Kader. 

Pyloroplasty—Heinecke and Mikuliez, working independently, 
both developed a plastic operation upon the pylorus in order to dilate 
the pylorus when its stenosis was due to some benign cause. The 
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Fig, 153, 


Finney's pyloroplasty : anterior stitencs inserted but not tled. 


Fic. 154. 


T sutures drawn aside: inelsion made 


orus is reached through an epigastric or epimesogastrie median 
and drawn forward, Tt is opened longitudinally for a dis 
to 6 em. (1.6 to 2.4 inches), The edges of this wound are 
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drawn apart so that the wound can be stitched transversely. The 
extremities of the original incision become the central point in the 
suture-line, Two rows of continuous or interrupted sutures are 
necessary. 

Fie. 155, 


Finney's pyloroplasty: posterior suture nf mucont membrane. 


Theoretically the pylorus can be enlarged to any extent by this 
longitudinal incision, but practically it is not well to make the incision 


Fig. 156, 


Finney’s pyloroplasty : anterior suture completed. 


more than 6 em, (2.4 inches) long lest tension upon the suture make 
it insecure. A worse error is to make the incision too short. If this 
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pylorus iz intiltraned as tbe resalt of a present or previvas ulcer either 
in the pylorus or im its oeighherbewd. Satare of infiltrated or badly 
cieatrizel tissue is ave sat: and even if it succeeds, cicatricial contrac- 
tion will ~pendilv repealace the stenosis. A fresh alcer of the pylorus 
withuut intiltration ‘= a2 erindication to pylorophasty. 














Fra, 13 Rie 138. 





Ay, v 
x Pei 
X 
Bee toate Gastroduodenostomy. 


We quinone aes ysivnpissty is to be preferred to gastro-enteros- 
was 2 gadhnuel) 4 Stupler operation, and it restores the normal 
weyliing a ak WERK VENH a gustro-enterostomy does not do. 
Scakemanany, AN have rvwutly been observed a good many cases 
Sapa wae ac te Nat following gastro-enterostomy. Some 
S wxne caw have reeaieal Aitally, One should hesitate therefore to 





por 


haniger tagmigtel 


Gastroplasty for hourglass stomach, a 


kink, and may even increase it, It is also counterindicated if the 
pylorus is infiltrated as the result of a present or previous ulcer either 
in the pylorus or in its neighborhood. Suture of infiltrated or badly 
cicatrized tissue is not safe ; and even if it succeeds, cicatricial contrac- 
tion will speedily reproduce the stenosis, A fresh ulcer of the pylorus 
without infiltration is no counterindication to pyloroplasty. 


Fig, 158. Fra. 159. 


as 


Gastro-annstomosis. Gaatroduodencstomy. 


In suitable cases pyloroplasty is to be preferred to gastro-enteros- 
tomy. It is technically a simpler operation, and it restores the normal 
condition of the parts, which a gastro-enterostomy does not do. 
Furthermore, there have recently been observed a good many cases 
of peptic ulcer of the jejunum following gustro-enterostomy. Some 
of these cases have resulted fatally. One should hesitate therefore to 
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perform gastro-enterostomy if there is hyperacidity of the stomach and 
a pyloroplasty is possible. 

Gastroplasty and Gastro-anastomosis.—Guastroplasty is an opera- 
tion similar to pyloroplasty. It is indicated for the relief of gastric 
stenosis such as is present in hour-glass stomach. (Fig. 157.) This 
condition may also be relieved by a broad anastomosis between the 
two portions of the stomach. (Fig. 158.) he incision for this i Ho 
may or may not extend into the stenosed portion of the organ. The 
technic of a gastro-anastomosis so closely resembles that of gastro- 
enterostomy that a separate description is unnecessary. 

Gastro-enterostomy.—An anastomosis between the stomach and 
intestine may be made at any point in which the two can be brought 


Fra, 160. 


ihowing the three methods of gastrojejunostomy which arc in usc: e. stomach ; ¢, transverse 
j, jejunum; 1, anterior antecolic anastomosis ; 2, posterior retrocolic anastomosis ; 3, anker 
Atocolic anastomosis. 


8! 
colon; j, 
jor re 


into contact. The duodenum or upper portion of the jejunum is usu- 
ally chosen so as to utilize for digestive purposes the greater portion of 
the small intestine. The upper portion of the duodenum alone is 
available, as the rest of the duodenum is too firmly fixed, The first 
few inches of the jejunam are unsuited to anastomosis for the samé 
Treason, 

Gastroduodenostomy.—Gastroduodenostomy is indicated in those 
cases in which a stenosed pylorus is fixed high up so that the pyloric 
portion of the stomach and the superior portion of the duodenum can 
be easily brought together. (Fig. 159.) The technie of the operation 
is similar to that of an ordinary gastro-enterostomy. 
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Gastrojejunostomy.—If there is any obstruction to the normal 
passage of gastric contents into the jejanum, and such obstruction can- 
not be overcome and the normal condition of the parts restored, gastro- 
jejunostomy is indicated. The obstruction referred to may be in the 
pyloric portion of the stomach, or in the pylorus, or in the duodenum, 
or in the upper portion of the jejunum. It may be due to a tumor, or 
ulcer, or cicatrix, or a spasm of the pylorus, or to pressure from a 
tumor outside of the alimentary canal, ete. The first gastro-enteros- 
tomy was performed by Walfler, in 1881, to relieve a patient from 
pyloric stenosis due to carcinoma, 


Fra. 161. 


Precolic anterior gastro-enterostomy. (Hartmasn.) 


Anastomosis of the small intestine with the stomach may be carried 
out either in front or behind the transverse colon, and in the latter case 
communication may be established through the anterior or posterior 
wall of the stomach. (Fig. 160.) 

Anterior antecolic gastrojejunostomy was the form first practised by 
Walfler. (Figs. 161 and 162.) 

In posterior retrocolie gastrojejunostomy as performed by Hacker 
the small intestine is drawn through a slit in the transverse mesocolon 
and attached to the posterior wall of the stomach, (Fig. 163. 

Anterior lic _gastrojejunostomy has been occasionally per- 
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formed by Billroth, Branner, and others, but is less serviceable than 
the two methods previously described. By this method the small in- 


Poatering gastro-enterostomy. (Hacker.) 


testine is brought throngh slits in the transverse mesocolon and in the 
omentum, and is attached to the anterior wall of the stomach, 
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Posterior antecolic gastro-enterostomy is theoretically possible, but 
for obvious reasons is not to be recommended. 

Kocher has anastomosed the small intestine to the greater curvature 
of the stomach either behind or in front of the transverse colon, ‘This 
method, which may be spoken of as intermediate or inferior gastro- 
jejunostomy, is less satisfactory than the methods more commonly 
employed, The dissection of the vascular gastrocolic omentum takes 
some time, and the idea of attaching the jejunum to the lowest point 
of the stomach has no especial advantage, since the terms upper and 





Fic, 164, 


lcolion siwistra, 
Inferior 
|duostenat 
fold. 











Ducdennm andl Its foe, (Muntington,) 


lower as applied to the contents of the stomach are of minor impor- 
tance. The stomach emp tself in the direction of the least resist- 
ance, and the force of gravity has comparatively little to do with the 
process, However, there are other reasons than the one mentioned for 
making the opening in the stomach in the lowest portion of the organ, 
and if conditions permit near the pylorus. This is not always possible, 
and at times one may be compelled to establish the fistula in the fundus 
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of the stomach. The incision through the gastric wall should be parallel 
to the greater curvature of the stomach, 

According to the opinion held at the present time, the point in the 
jejunum selected for an anterior antecolic anastomosis should be about 
50 em. (20 inches) from the duodenojejunal fold. This distance is 
required in order to avoid compression of the jejunum or transverse 
colon. (Fig. 164.) Ifa higher point in the jejunum were selected, the 
length of mesentery might interfere with the free motion of the 
intestine. The coil of intestine is twisted slightly upon its mesentery 
so that the peristaltic waves within shall with those of the 
stomach. (Fig. 165.) The intestine is pple to the stomach in the 
frontal plane, al Kocher and some prefer a sagittal plane. 
(Fig. 166.) If the sagittal plane is chosen, the afferent portion of the 


Fig, 165, 


Gastrojejanostomy : intestine arranged 


Haaren © Sate aicare Sopertaiaieic 


intestinal Joop must be posterior and the efferent portion anterior. This 
point is spoken of later in the discussion of the so-called vicious circle. 
If the intestine is applied in the frontal plane, the incision in it should 
be a longitudinal one; if in the sagittal plane, the incision should be 
transverse, as shown in Fig. 177. 

Tn posterior retrocolic anastomosis the intestinal loop is kept ax 
short as possible, but not short enough to bring tension upon it. 
Difference in direction of peristaltic action of the stomach and intestine 
which may then exist produces no unpleasant effect. If the afferent 
portion of jejunum is short, and if, as usually happens, the stomach is 
dilated, the afferent portion of the intestine extends obliquely down- 
ward from the duodenojejunal fold to the point of anastomosis with 
the stomach, while the efferent portion extends vertically downward. 
(Figs. 167 and 168.) This relation facilitates the discharge of gastric 
contents into the it portion of the small intestine ; but here, too, 
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resistance. A free opening is therefore very important in all anasto- 
moses. (Figs. 169-173.) 


Duodenal and jejunal attachments. (Hartmann.) 


Fra. 168. 


Duodenal and ejunal attachments as they appear when the JeJanum ts drawn to the rght for 
‘enstro-enterostomy. (Harcmani.| 
There have been numerous modifications suggested of the methods 
of performing gastro-enterostomy for the reason that no single method 
Yor. IV.—28 
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is adapted to i method wholly free from the various: 





Posterior gartro-enterastomy : posterior of serous suture inserted ; mucous suture half 
7: Pccmipieted. (Hartmann) = 





Posterior gastro-enterostomy) mucous suture completed. (Hnrtmann,) 


most of these complications are here mentioned. The transverse colon 
may give rise to trouble, but only in antccolic anastomosis ; for then it 
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Pestorior gxstro-enterostomy : anterior half of serous suture completed. (Hartmans.) 


Fig. 172, 


Posterior gastro-enterostomy : specimen from autopey, three months after operation, 
(Hartmens) 
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means of avoiding subsequent contraction, Narrowing of the intesti- 
nal lumen may take er in another way if the incision in the intes~ 
tine is made too long. The intestinal lumen is always somewhat 
narrowed by anastomosis ; but if too much of the circumference of the 
bowel is used up in the formation of the anastomosis, it will be diffi- 
cult for the contents of the stomach to pass into the intestine and a 
vicious cirele will be produced. 

The formation of a vicious circle was previously much feared as 
the result of antecolie gastrojejunostomy. If such an anastomosis is 
snecessful, the afferent loop will discharge bile and pancreatic juice, 
but only a small portion of the gastric contents. In certain cases the 
contents of the stomach pass into the afferent loop and back into the 


Bia, 174. 


Dilatation of the afferent portion of the intestine following gastro-enteroatomy, 


stomach without escaping through the efferent loop. Under such cir- 
cumstances the afferent will be found greatly distended, while the 
efferent loop and the rest of the small intestine are collapsed and empty. 
(Fig. 174.) The stomach under such circumstances contains bile and 
pancreatic juice in addition to its normal contents, 

The vicious circle is a form of ileus which may develop, as pre- 
viously described (page 228), as a result of laparotomy. It rarely 
produces marked symptoms before the third day. It is true the vom= 
iting may continue from the time of operation, but this is usually 
ascribed to the anesthetic. If it persists and signs of peritonitis are 
not present, one should think of the possible existence of a vicious 
circle, The vomitus is simply bilious if there is no gangrenous mate= 
rial from the carcinoma. The local condition is characteristic. The 
duodenum and the distended stomach can often be made out in the 
cpigastrium while the rest of the abdomen is empty. Tenderness even 
in the region of the stomach is not a prominent symptom. The urine 
is scanty and concentrated on account of the suspension of intestinal 
absorption. If a stomach-tube is passed, a great quantity of fluid 
(sometimes more than two quarts) well mixed with bile and containing 
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more or less blood will be obtained. The distention of the epigastrium 
will be at once relieved and the vomiting will cease, but both of these 
symptoms will gradually reappear. If the vicious circle is not by 
some means overcome, the strength of the patient will be exhausted in 
from five to ten days. There are cases in which spontaneous recovery 
has taken place. This is facilitated by periodic relief of the stomach 
with a stomach-tube. If the patient does not improve very much in 
four or five days, the abdomen must be opened and the obstruction 
either removed or avoided as described below. 

The vicious circle may be due to a faulty attachment of intestine 
and stomach. This does not mean necessarily that the direction of 
peristalsis in the two organs is not the same. It may be produced by 
other causes ; for example, by the attachment of the jejunum too high 


Fra. 175. 


Formation of valves in gastro-enterostomy : 1. intestinal valve: 2, right-sided gastro- 
intestinal valve. 





up. (Fig. 174.) The stomach is drawn forward dur ing the operation ; 
at the close of the operation the stomach draws back into its normal 
n and gives to the attached loop of intestine a somewhat vertical 
ion, This brings the loop of intestine more into the frontal plane, 
and the anastomosis, which is now nearly vertical, is freely open into 
the afferent loop, but is kinked at the efferent. W hen the afferent loop 
begins to distend, it presses more and more against the efferent loop 
and so increases the obstruction 

Obstruction may be due to 
operation the afferent and tf 














alvular formation. Immediately after 
ent portions of the loop lie side by side 
and the walls between them make a sort of partition which the stream 
of feces tends to press toward the efferent portion and thus reduce 
the size of its lun (Fig. 175.) Numerous attempts have been 
made to prevent this valvular action, but as far as known without 
much suce 
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The horizontal attachment of the intestinal loop has i 
resulted in the formation of a valve between the stomach and 
portion of the intestine. Such valvular action would 
place by pressure upon the afferent loop, and if it did so, it 
of no consequence ; but when the stomach contents 
valve upon the efferent loop the alimentary stream may 
In order to avoid this, Kader suggested attaching the loop 
high up upon the stomach and making the anastomosis in 
portion lower down. Mikuliez and Czerny overcome 
a gastro-enteroplasty on the principle of pyloroplasty. 


Fi. 176, Fig. 177. 


Gastro-enterostomy with entero-anastomonis Gastro-onterostomy according to Kocher. 
socording > Braun. 4 43 : 


Abnormal relaxation of the stomach and intestine, a result perhaps 
of conditions following operation, favors the development of a vicious 
circle. In some cases this relaxation appears to be the whole cause of 
the faulty emptying of the stomach, 

Probably the most frequent cause of « vicious circle is the forma- 
tion of a spur or valve. Why this gives no trouble in some cases, 
while in others it completely obstructs the bowel, may depend upon 
other circumstances. 

‘Three other complications whi low gustro-enterostomy are 
twisting of the loop of small intes ci a faulty technic; the 
result will, of course, be ileus. Twisting a king of other portions 
of the intestine have also followed gastro-enterostomies, as well as incar- 
ceration of another intestinal loop in the imperfectly closed opening 
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folding into the lumen of the afferent intestine some of its own 
wall. Wolfler divides the loop of jejunum and implants the efferent 
portion in the stomach and then implants the afferent portion in the 
side of the efferent portion. This is the so-called Y-gastro-enterostomy. 
Roux performs the same ition, except that he does it behind 
colon instead of in front. ORigs. 180, 181.) Chaput performs gastro- 
enterostomy and entero-anastomosis, and then divides the afferent por- 
tion of intestine between these two anastomoses and sutures the cut 
ends blindly. (Fig. 179.) 





Roux's ¥-gustro-enterostomy. Lines of incision. 


What has been thus far stated on the subject of gastro-enterostomy 
applies to anastomosis by suture. This is an operation in which the 
Murphy button can be used with advantage. 

The use of the Murphy button seems to prevent the formation of 
a vicious circle, This point is of great theoretical interest as indicating 
that the vicious circle is usually due to a valve. As the free passage 
of fluid is secured for at least eight days through the button, the patient 
will have passed the critical period before it is possible for the valve to 
begin to act, and by the time the button is loosened and passed on, the 
current in the new direction will be already well established. Mikuliez 
therefore employs the button for gastro-enterostomy, especially upon 
patients with malignant disease, for whom the operation should be 
made as brief as may be, while he employs a suture upon patients with 
beginning pyloric stenosis, adding an entero-anastomosis to the gastro 
enterostomy, 








442 OPERATIONS UPON THE STOMACH AND INTESTINE. 


Mikulicz’s technic of antecolic keh gue is as follows: An 
incision 10 or 15 em. (4 to 6 i length is made in the epigas- 
trium or slightly below it. The piece and transverse colon are 
raised in the left hand, while the right hand is passed to the root of the 
mesentery, and the fingers, Be Po the duodenum, seek out the 
first coil of jejunum. little practice in this should 
make certain by sight that his fin, have selected the first jejunal 
loop. A point about 50 em. (20 ind ches) from the duodenum is selected 
and the bowel is held by an assistant in such a position that its peri- 
staltie action shall parallel that of the stomach. A suitable portion of 
the stomach is then chosen and the organ is brought forward if possible. 


Roux’s Y-gastro-enterostomy. Suture complete, 


The parts to be sutured are then temporarily tamponed so that the rest 
of the peritoneal y is protected. The intestine in a line near its 
mesentery is. to the stomach for a distance of 5 or 6 em, (2 to 
is done with a continuous Lembert suture. (Figs, 105— 

ture, althou; serted the posterior half of the ex- 

pus suture, — () 82, fir.) The line of suture upon the 

i 5 tal, but extends from the left side upward 

and to the right at an angle of about 45 degrees. When the stomach is 
replaced, this suture-line will be horizontal. Both ends of the thread are 
left long so that they may be fastened to the anterior half of the serous 
sutare when this has been inserted. A piece of gauze with a slit cut 
in it as long as the suture-line is placed over it and gauze compresses 
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are on either side, so that no drop of ic or intestinal contents 
al eee to soil the peritoneum, The week and intestine are 
then opened 2 or 3 mm. (0.1 to 0.2 inch) from the suture-line. These 
incisions are from 0.5 to 0.75 cm. (0.2 to 0.3 inch) shorter than the 
suture-line at either end. All ing vessels must be seized and 
ligated with fine catgut, as it is not ale to trust to their compression 
byte Gastric and intestinal contents are wiped away. Special 
clamps and other contrivances to compress stomach and intestine 
and so prevent soiling of the wound are crnmesery if the stomach 
is previously empty and the operator commands the services of a 
good assistant. A continuous suture tl h all the layers of both 
stomach and intestine is next inserted. This suture is begun in the 
middle of the external suture and continued until nearly half of the 
anastomosis is completed. (Fig. 182, second.) A second continuous 


Showing applicatia of sutures in gastro-enterostomy, (Richardson) 


suture is begun at the same point as the first and continued in the 
opposite direction until nearly the whole circumference of the anasto- 
mosis has been sntured. The thread is then tied. Both knots and 
both threads will thus rest within the lumen of the bowel. (Fig. 
182, third.) The gap which remains is closed by two or three inter= 
rupted stitches which must be knotted externally. As these are tied 
the mucous membrane is inverted. It remains only to complete the 
external or serous suture, beginning where it was left off before the 
bowel was opened. (Fig. 182, fourth.) 

If an entero-anastomosis is needed, it is carried out in exactly the 
same way at a point 10 or 15 em. (4 or 6 inches) away from the 

ro-enterostomy. The incision for this purpose does not need to 

: more than 2 or 3 cm. (0.8 or 1.2 inches) long. 

If 1 Murphy button is employed, it is inserted in the manner 
deseribed on page 405, the male portion being placed in the intestine 
and the female in the stomach. 

* In performing a retrocolic gastro-enterostomy the omentum and 
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transverse colon are raised upward and a sagi ing is made 
through the transverse am een, ree ei ing the 
large bloodvessels. The posterior gastric wall is brought to the open- 
ing and fastened there by three or four catgut stitches. (Fig. 183.) 
An anastomosis is then established between the stomach and i 
at a point as near to the duodenum as may be without bringing 
me the parts. This anastomosis may be by suture or by the button, 
e Vicious circle is less likely to follow if the anastomosis is at a 
point near the duodenum. Entero-anastomosis is un % 
Mikuliez performs gastro-enterostomy behind the colon, he does not 
draw the stomach out to the transverse mesocolon, but passes the 
jgunum through the slit in the mesocolon until it reaches the stomach. 
e mesocolon is then stitched to the jejunum and not to the stomach. 


Posterior gnstric wall stitched to mesocolon. 


Resection of the Stomach.—The principal reason for resection of 
a portion of the stomach is the existence of a tumor in its wall. Such 
tumors are for the most part carcinoma, It occasionally happens that 
resection is necessary on account of gastric ulcer or some of its sequel, 
For the sake of clearness the following definitions are given in connee= 
tion with Fig. 184. 

Excision is the removal of a portion of the stomach less than its 
circumference. 

Resection is the removal of a larger or a smaller portion of the 
whole circumference of the stomach. 

Extirpation is the total removal of the stomach from the asophagus 
to the duodenum. 

Excision —If a portion of the stomach is excised, it should be either 
a sector (Fig, 184, 6) or a segment (Fig. 184, 5). ‘The removal of an 
irregular-shaped piece is to be avoided in the interest of a simple 
suture-line. If a sector is removed, the suture is transverse; and if a 
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segment is removed, it is longitudinal unless this would narrow the 
i in too much. In that case it is to be made transverse. 
.—The pyloric portion of the 
stomach toch ta eof retin ed 
u margin of carcinoma stomac! 
Ears from the cardia to near the 
pylorus, but the lower margin is pretty 
constantly just beyond the pylorus, ay) 
in rare cases is there a n 
wall between the tumor and the dopa 
It is possible to make the line of resec- 
tion as low down as the entrance of the 
biliary and panereatie duets, although this 
is seldom necessary. 
The numerous methods of resection 
which have been proposed vary chiefly in 
the suture of the wound. Thus the _,,Pingramofttne stomach 
duodenum may be united to the stomach, fecton She, prices; 2:8, £04 
or it may be closed and an anastomosis ation of € stomach : 3, exeislon of 
made between the stomach and jejunum. te ee 
Billroth developed the operation of gastric resection and carried it 
out successfully for the first time in 1881.'! His method at that time 


Fia, 185, Fi, 186, 


' 


Resection of the pylorus according to Millroth’s Resection of the pylorus according 10 
‘rat plan. Kocher, 


‘was to unite the duodenum and stomach as shown in Fig. 185. Kocher 


4 The fit resection of the stomach was performed by Péan, in 1870; the second by 
Rydygier, in 1880, Both of these patients died from the openstion. 


-_ | 
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closed the opening in the stomach and implanted the duodenum in its 
posterior wall. (Fig. 186.) 

Either because a portion of the stomach has been resected or 
for some other cause it ma: he oi omit wai Oe oe 
the remains of the . Under such circumstances Billroth per- 
forms antecolie gastro-enterostomy and then resects so much of the 
stomach and duodenum as may be necessary, closing each 
blindly. (Fig. 187.) Either step in the operation may be 
first. A ion of the wound in the stomach may be utilized for 
anastomosis with the duodenum, (Fig. 188.) While the method first. 


Fic. 187. Fic. 188 


the pylorus necording to Resection of the pylorus according to 


Reseotion of 
Biliroth's second method. Kronlein and Mikulicz, 


employed by Billroth is still in use by Mikulicz and other surgeons, 
ee to cut wide of a malignant tumor often makes it impossi- 
ble to approximate the stomach and duodenum without too great tension. 

The technic of resection of the pylorus is as follows: The incision 
is an epimesogastric one, 15 to 20 em, (6 to 8 inches) long. The 
pyloric portion of the stomach is brought forward and surrounded with 
pads, and the size of the tumor and the presence of affected lymph- 
glands determined. If it appears that the duodenum cannot be sutured 
to the stomach, the proper loop of jejunum is selected for anastomosis 
and isolated by gauze, and the direction in which it is to be placed is 
marked by passing threads through its mesentery. This is done at 
this stage of the operation so that the peritoneal cavity need not be 
searched through after the stomach has been opened, 

The gastrocolic ligament is ligated in sections and divided, The 
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noma.) 
If the mesocolon is involved in the disease, a portion of it must be 
removed, If this necessitates ligation of the median colic artery, the 
central portion of the transverse colon will be deprived of its chief 
blood-supply, and not receiving sufficient nourishment through the 
right and left colic arteries it may become gangrenous, This risk of 
gangrene will be increased if the small anastomosing branches of the 
artery are also ligated close to the colon. If such a serious iti 
is recognized when the abdomen is opened, the operation had 
abandoned. If it is not recognized until after the resection 
performed, it will be necessary to resect also the central porti 
transverse colon. This had best be done in two steps. 
this complication sere! successful epee te 
rted. Usually appearance of 1 lon during the operati: 
will indicate an impending necrosis. Its wall loses fe 
cular appearance and it appears like a flabby empty 
has a disagreeable odor like that noticed at autopsy. 
tum is next divided, Search should be made in it as hi 


S2Fre 
ier 


Bf 


as 

for affected lymph-glands. If any are found, it is best to 

entire membrane. is step in the operation is made easier 
tion of the incision as far as the ensiform carti 

vessels of the small omentum should be ligated with great 


torn or divided arteries and veins may retract and be found 


eeee 


a portion of this if radical ion i i . 

oe feck the meee is tosblicees, Yat pd eesti by mass 
ligatures and deep sutures. 

necrosis of the 


tion of the stomach to be resected has been freed all around, the 
denum is crashed transversely with the enterotribe, 1 to 2 em. (0.4 to 
0.8 inch) below the edge of the tumor, and ligated with silk. (Fig. 
113.) About 1 em. (0.4 inch) above this ligature a second one is 
he to outa the intestinal contents and the duodenum is divided 
ween these ligatures after the parts have been protected by ganze. 
The stamp of the duodenum is closed by a pnrse-string suture, ie 114.) 
If the conditions are such that the duodenum and stomach can be 
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united, the former is compressed with a special clamp instead of with the 
enterotribe. (Figs. 189 and 190.) Pressure-clamps are also placed upon 
the stomach 5 to 10 cm, (2 to 4 inches) above the margin of the tumor. 
The u clamp must be 3 to 5 cm. (1.2 to 2 inches) from the line 
of incision. The affected portion of the stomach is then resected and 
removed. Asepsis in operations upon the alimentary canal is preserved, 
first, by a careful temporary tamponade; second, by an immediate 
sponging up of gastric or intestinal contents ; and third and most im~- 
portant, by the fact that the lumen is either not at all exposed or is 
exposed for the shortest possible time. The possibility of blind 
closure of the intestine by means of a purse-string suture without 


Fig, 189, Fre. 190, 


Milulice's gasteic and intestina] clamp (14 patural size), 


bed on page 403, Under such 
arcely worth mentioning, This 
reasons it is almost uni- 

be closed blindly. Doyen 

of the stomach even if its 

r 6 inches). Such 

another manner, 

applied to the 

‘The stomach 

uture-line is then 

rt suture. Kocher 
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clamps the stomach (Fig. 191), and without removing the clamp stitches 
across its whole breadth just above the clamps with a mattress suture. 
He then resects the stomach, applies a running suture to the free edges, 
inverts this and the mattress suture, and covers both in with a Lembert 


suture. These procedures are only possible in See STG and 
187.) 


in Billroth’s second method of operating. (Figs. 186 
Fi. 191. 


Kochor's stomach-clamp with movable blades, 


These closed methods of operating prevent hemorrhage and the 
escape of gastric contents, but they have the disadvantage that the 
operator is prevented from inspecting the interior of the stomach, a 
step which may be of great importance in determining the extent of 
the carcinoma. For this reason the methods should not be followed in 
all cases. 

Even with the best of intestinal clamps discharge of intestinal 
secretion and hemorrhage may not be perfectly controlled, hence clamps 
find their chief use in cases in which the clamped intestine is to be 
utilized for anastomosis, It is obvious that the 
clamp must not injure the intestinal wall, and Fie. 192. 
hence it must not press too powerfully. If it 
does so, it may also occlude some large vessel, 
which may thus be overlooked and not ligated. 

Under such circumstances hemorrhage may occur 

within the stomach or intestine after the suture 

has been completed and lead to fatal results, A 

properly constructed intestinal clamp should per- 

mit some blood to flow from the larger vessels, 

which, of course, must be ligated. There are a Murpliyzs Inteotiaal 
great number of these clamps on the market, 35 

(Fig. 192.) Some surgeons prefer to use a temporary ligature made 
of silk or a strip of gauze which ix passed around the intestine through 
an opening in the mesentery. Indeed, pressure upon the intestine 
made by the fingers of the assistant does away with the necessity for 
any clamp, 

When the affected portion of the stomach has been removed, a 
broad wound in this organ is partially closed by a double row of 

ron. 1V 29 
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sutures until it adapts itself to the duodenum or jejunum. The first 
suture is applied from within, beginning at the lower curvature ; the 
second one is applied from without, The suture of stomach and 
intestine must be an exact one, and even with the greatest care the 
point where the gastric and anastomotic sutures meet is apt to be 
weak. This extra care prolongs the operation, which is an impor- 
tant point if the resection is an extensive one. A Murphy button 
may be employed with advantage. The funnel shape of the stump 
wate it almost impossible for the button to fall into the stom- 
ach instead of into the intestine. The button is not only adapted 


Fis, 193, 


Resection of the stomach. Ligation of the coronary artery. (Hartmann) 


is attached to the stomach at a 
lower portion of th i ut also to those cases in which 
operation is perfor C0 o Billroth’s first method. (Fig. 
185.) In all these operation is simplified if the 

i 1 and a new opening is made 
of course, that the portion 

large for the purpose. It 
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s after extensive resection 

more than a narrow tube, and 
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Billroth’s first method, the posterior surfaces of the stomach and 
duodenum are first attached by a number of deeply placed Lembert 
interrupted stitches, These threads are left long so as to keep the 
wounded surfaces well in view. They are inserted from within out~ 
ward and tied. When they are all in place, they may be cut off short. 
An inner continuous suture is then applied, as in gastro-enterostomy ; 
and finally the serous suture is completed anteriorly. Two or three 


Fic. 194, 





Resection of the stomach. Ligation of the gastroduodenal artery, (Hartmann.) 


extra sutares are inserted at the point where the gastric suture joins 
the gastrojejunal one. At the close of every gastric or intestinal 
suture a little iodoform powder should be dusted upon the suture-line. 
‘The abdominal cavity is completely closed. Drainage is inadvisable 
in these cases since experience has shown that it is likely to produce a 
gastric fistula, If this occurs, the patient will soon die from starvation. 
From this description of the technic of resection of the stomach 
one can easily follow ont the other modifications mentioned. (Fig. 195, 
Extirpation of the Stomach. Gastrectomy.—The technic 0 
extirpation of the stomach is exactly like that of an extensive resec- 
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tion of the stomach, except that the necessity for reducing the Inmen 
Ef ihe ppc oneanley tr eepew tite The wouplage asd Sd 
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Fig, 196. 
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Wiimiuation of the prborus sccording to Eiselsberg. 


tine are directly united. It should be remembered that if necessary the 
esophagus can be brought out through the diaphragm for a distance 
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of several centimetres. Care should be given to this suture if the 
«esophagus is not covered with peritoneum. Here too a Murphy 
button has advantages over the anastomosis by suture, The asopha- 
gus and duodenum will usually be found too far apart for anastomosis, 
hence the jejunum will be employed. Schlatter was the first to remove 
the whole stomach with success. 

Elimination of the Pylorus.—After every gastro-enterostomy the 
amount of gastrie contents which passes the pylorus is more or less 
reduced ; and gangrenous secretion from a pyloric tumor and contents 
of the duodenum may enter the stomach after terostomy. 
Therefore Eiselsberg recommends that the stomach be divided above 
such a tamor and the lumen on either side of the incision closed b 
suture, Gastro-enterostomy may or may not be previously eran 
As far as known, this operation has not yet been performed. The 
technic is similar to that of resection of the pylorus, 
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Puncture of the Intestine —Puncture of the intestine through 
the unopened abdominal wall may be of service as a temporary means 
of relieving excessive meteorism when one is not in a position to apply 
a more radical remedy. In rare instances it may be so combined with 
gastric lavage and irrigation of the colon that a cure results, 

‘There are two objections to puncture of the intestine. The first is 
that a cannula may not permit the eseape of sufficient gas to relieve the 
condition of meteorism. The second and more important objection is that 
infectious material escaping from the punctured wound of the intestinal 
canal may set up an infectious peritonitis. The result of puncture depends 
not only upon the degree of meteorism, but also upon the contractility 
of the intestinal muscles. If the intestine is completely paralyzed, for 
example in well-advanced peritonitis, puncture will relieve only the 
portion of the intestine immediately in the neighborhood of the cannula ; 
whereas if the muscles of the intestine are still active, the effect of 
puncture may be far greater, The discharge of gas through so small 
a tube is naturally slow, so that it must be left in position from a half 
hour to an hour in order to relieve the patient. To use this instrument 
satisfactorily requires therefore both time and patience; but under 
favorable circumstances a great deal can be accomplished by it to relieve 
the patient of distention. In certain cases time is gained for a radical 
operation, and in others in which ileus is due to a mechanical obstruc- 
tion the relief of the distention may be followed by disappearance of 
the mechanical obstruction, 

The risk of infective peritonitis following puncture of the intestine 
is a real one, particularly if a large canula is employed, or if the intes- 
tine is paralyzed so that its muscles cannot contract and close the 
wound of puncture. If the intestinal wall still possesses some con- 
tractile power and the puncture is made with a fine cannula, the risk of 
escaping intestinal contents is extremely slight. 


= 
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Puncture of the abdominal cavity with the 
eure is never to be advised un 
once to be perform This is especially true of 
bladder, since even the finest needle makes a ies Bass Sat 
continues to be discharged for a long time. 

Intestinal puncture should be made in the linea alba when possi- 
ble because in this line one is certain not to wound any large vessel. 
There must, of course, be tympanitie resonance at the point selected 
for puncture. A sharp hollow needle not attached to a syringe is 
thrust in at right angles to the surface of the abdomen until gas is 
heard to eseape through it. If the lumen of the needle is stopped by 
some of the tissues through which it passes, or by feces, the syringe 
should be attached and gentle aspiration made, When the tension of 
the abdomen is relieved, the gas eseaping more slowly makes no sound, 


Usually, too, the gas which escapes has a 
‘The needle should remain in position from fifteen minutes to an hour 
if the escape of gas continues so long. It is then withdrawn by a 
quick motion. If the meteorism recurs and a second puncture is 
required, the needle should be introduced at some other point, 

Enterorrhaphy, Enterotomy, Enteroplasty, Enteropexy—These 
operations upon the intestine are similar to those performed upon the 
stomach, and the technic is similar, In order to ayoid narrowing the 
lumen of the intestine all sutures should be made transverse. 
longitudinal wounds should be sewed transversely, The intestinal 
wall is so flexible that this method of suture is easily carried out and a 
slight increase in the Jumen of the intestine is no ‘disadvantage. In 
the course of time such a dilatation entirely disappears. 

Enteroplasty, which is analogous to pyloroplasty, is called for in 
the case of cicatricial and other benign stenoses of the intestine and to 
overcome the effects of a spur or valve. Other more complicated 
methods are usually employes the closure of an artificial anus asso- 

described later, 
ration sometimes performed for the 
‘The sigmoid flexure is affixed to 


all in order to prevent 
ployed to prevent a 
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low down as possible (ileostomy, colostomy). The difference in pur- 
pose has led to a difference in technic. 

Duodenostomy ; Jejunostomy—On account of the anatomical rela- 
tions only the first portion of the duodenum can be utilized for a 
manent fistula, and a high jejunostomy is generally preferable. This 
may be performed according to the principles of gastrostomy, Witzel’s 
method being the best. (Page 416.) The drainage-tube nase, 
longitudinally in the efferent portion of the intestinal loop two 
longitudinal folds of intestine are sutured over it, If the fistula is only 
a temporary one, the operator should avoid too great a narrowing of the 
bowel at this point, Even when the fistula is to be permanent it is 
necessary to leave sufficient room for the passage along the side of the 
drainage-tube into the lower bowel of bile, pancreatic juice, and other 
secretion. The tube therefore must be a slender one, not more than 
4 or 5 mm, (0.2 inch) in diameter, and the intestinal folds which are 
sewed over it should not be too broad. 

If jejunostomy is performed simply as a palliative operation when the 
patient is unable to endure resection of the stomach or gastro-enteros- 
tomy or gastrostomy, a median incision in the neighborhood of the um- 
bilieus will suffice ; otherwise an incision through the left rectus muscle 
is preferable, 

Maydl is an enthusiastic advocate of jejunostomy, which he per- 
forms as follows: Through an incision in the median line below the 
umbilicus he reaches the highest loop of the jejanum, divides it trans- 
versely 20 em, (8 inches) below the duodenum and implants the upper 
end in the side of the lower from 20 to 30 em. (8 to 12 inches) below 
the point of incision. This anastomosis is made either with suture or 
with a Murphy button. The cut end of the efferent bowel is freed 
from its mesentery for a distance of 2 em. (0.8 inch), passed beneath 
the skin, or the skin and rectus muscle, and brought out of the second 
incision through the skin ata distance of 2 em. (0.8 inch) from the 
first incision, It is fixed to the skin by a few stitches and the original 
abdominal incision is completely closed. Albert performs the same 
operation, except that he makes a lateral anastomosis between the 
afferent and efferent portions of the jejunal loop and brings the loop 
itself out under the bridge of skin and rectus muscle and opens it at 
the end of four days, or sooner if necessary. Mikulicz holds a less 
favorable opinion of jejunostomy, and performs it only under cireum- 
stances in which gastro-enterostomy is impossible or unsatisfactory. 

Temporary jejunostomy may be necessary in the case of severe burns 
of the a@sophagus or stomach, or severe hemorrhage of the stomach 
which cannot be otherwise controlled, and also in case of cicatricial 
stenosis of the pylorus when the condition of the stomach is such that 
neither gastro-enterostomy or pyloroplasty is possible, and finally in 
cases of gastric ulcer so severe that absolute rest of the stomach is 
necessary to effect a cure. 

If the wall of the stomach is found at operation to be 2 extendas 
infiltrated with cancer that a gastro-enterostomy is impoedic, ws 





456 OPERATIONS UPON THE STOMACH AND INTESTINE. 


better simply to close the abdominal cavity rather than to establish an 
intestinal fistula in’ the hope of prolonging the patient’s life for a few 
weeks. This condition is by no means com to carcinoma of the 
cesophngs, which can successfully be met by a gastrostomy, Such a 
tient has usually little or no pain except when he attempts to swal- 
es and he enjoys a fair degree of health for some months after 
my, while a patient with extensive carcinoma of the stomach 
suffers from almost continuous pain irrespective of his lack of nutrition, 
and his cachexia cannot be overcome by any artificial means of intro- 
ducing nourishment. 
There is, too, a great difference between artificial feeding ee 
a fistula of the stomach and that through an intestinal fistula, In 
first case, gastric digestion is more or less preserved and the physiologic 


ve inguinal colostomy, (Hartmann,) 


Lice on the one hand, and bile, pancreatic 
other, enable the patient to get the 
the stomach acts as a reservoir for 

for with a limited number 
in jejunostomy, and it 
the health of the 





are two forms of fecal fistula, There is a fecal fistula, in the narrower 
sense of the word, from which escapes only a portion of the intestinal 
contents, while the rest passes by the nataral els. ‘Then there is 
a fecal fistula that is called an artificial anus, through which the whole 
fecal discharge reaches the outer world. There are all degrees between 
the smallest fistula and an artificial anus, A lateral fistula is estab- 
lished with the object of relieving the intestine ; an axial fistula, if it is 
desired to keep the lower portion of the intestine entirely free from 
fecal matter, or if the fistula is to remain throughout life. 


Fic. 198. 


Inguinal colostomy. Separation of muscular fibres, (Hartmann) 


For the sake of cleanliness it is well to place the fistula in the lower 
portion of the abdomen not far from the inguinal fold. (Figs. 197- 
199.) The rest of the surface of the abdomen is thus kept free from 
defilement with feces, and it is easier for the patient to look after the 
fistula than when it is situated elsewhere. Furthermore; apparatus 
having for its object the retention of feces works more satisfactorily in 
this region, 

In general there are two portions of the intestine suitable for the 
SOblAnAE of a fecal fistula, namely, the region of the ileociecal 
valye for obstruction existing anywhere in the large intestine, with the 
exception of the sigmoid colon and rectum, and the region of the sig- 
moid for obstruction existing in the sigmoid or rectum. In the first 
case the fistula will be established either in the exeum or in the adja~ 
cent portion of the ileum. In the second case it will be situated in the 
sigmoid or in the lowest portion of the descending colon. Ina few 
eases a fistula is made in some other situation; for example, if the 
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abdomen is opened low down in the median line, and for some reason 
it is desired to use the portion of intestine which presents itself in the 
wound, Only the lowest portion of the ileam should be utilized for a 
feeal fistula, since the risk of death by starvation is greatly inereased if 
the fistula is only a short distance removed from the ilcocecal valve. 
(See section on Intestinal Fistula, page 281.) 


Fig. 109, 


Inguinal colostomy. Completion of operation. (Hartmann } 


Establishment of a Fecal Fistula—An incision 5 to 10 em. 
(2 to 4 inches) long is made parallel to Poupart’s ligament, and 3 to 
4 cm (1.2 to 1.6 inches) above and in front of the anterior superior 
spine, As soon as the peritoneal cavity is opened, the portion of in- 
testine in which the fistula is to be made is brought out of the wound. 

If meteorism is marked, as so often happens in these cases, it may 
be difficult to find a proper intestinal coil eae the much dilated 
coils of small intestine crowd into the wound. ‘The determination of 
the pro coil usually rests upon the recognition of large intestine. 
The thi itudinal bands which normally distinguish lange intes- 

ured | westion and dilatation. Under such eir- 
epiploice are the best distinguishing marks. 

{ the large intestine is the direction of its 

net trust to the length of the meson, since the 

But the mesons of the ascend- 

ions of the colon, all spring from 

, a fact which can always be readily 

ining finger. The mesentery, on the other 

spinal column high up. If a loop of ileum is 





to be used for the fistula, it should be chosen by estimating the dis- 
tance from the cecum. 

The opening in the intestine should be made opposite to the mesen- 
teric attachment. The intestine is fixed in the wound by a continuous 
serous suture of the visceral peritoneum to the parietal peritoneum 
and transversalis fascia, The space thus surrounded by suture should 


Showing the establishment of a fecal fistula, 


measure 3 to 4 em. (1.2 to 1.6 inches) in and 1.5 to 2 cm. 

(0.6 to 0.8 inch) in breadth. If the wound in the parietal peritoneum. 

is longer than this, it should be reduced in size by a couple of inter- 
sutures. (Figs. 200-202. 

If there is no need to hasten the opening of the bowel, this step in 

the operation is postponed for one or two days, less for the protection 


Fig, 201, 


Artificial anus. Suture of bow: Pe ike anc | Sean do not perforate the lumen 


of the peritoneal cavity, which is already protected by suture, than for 
the protection of the abdominal wound ons the sae of the intes- 
tine, which often possess a high degree of virulence, patient ma: 

die as a result of infection extending between the layers of the ane 
nal wall, without the development of peritonitis. The reaction which 


Fra, 202, 


3 = 


Suture of bowel to skin by stitches which perforate all of the coats of the bowel, (Hartmann.) 


takes place in a wound within two days will sufficiently protect the 
surrounding tissues from infection. 

In operating in two steps it is well to use interrupted serous 
sutures, and to leave the ends long, covering the bowel with a bit of 
iodoform gauze. If this is done, the surgeon will have no difficulty 
in ligating the bowel even though after this lapse of time it closely 
resembles the rest of the wound in appearance. The bowel may be 
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opened with a scalpel or a thermocautery. The incision should be 
considerably shorter than the wound in the peritoneum. If the opera- 
tion is completed at once, the mucous membrane of the bowel is 

brought outward and stitched to the skin in order to protect still 
further the abdominal wound from infection. But as this i 

is not absolute, it is well to leave two little gaps at the angles of the 
wound through which iodoform drains may be inserted. 


Lae 
{02 0.4 imoh), at either end in the direction of the lumen of the 
bowel, The partially cut mucous membrane is to be brought outward 


Fig. 208. 


Incision for lumbar colostomy, (Flartmann.) 
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80 a8 to nt any bility of fecal matter passing through it. (Fig. 
204.) This pestleah spmenadle) by Maydl is carried out in two steps. 
‘The abdominal incision is made and the coil of intestine selected and 
brought out of the wound sufficiently far to permit the passage through 
its mesentery of a strip of iodoform ganze. The ends of the gauze 
rest upon the abdominal wall and eg the intestinal coil in_position. 
(Fig. 205.) Both the afferent and efferent portions of the intestinal 
loop are stitched to the peritoneum. If the operation is to be com= 
pleted at once, this suture should be carefully carried out ; whereas if 
the bowel is not to be opened for one or more days, a few interrupted 


Fro. 204. 


Artificial anus, Immedinte opening of bowel. (Ilartmann.) 


stitches are sufficient, The bowel is opened transversely through half 
of its circumference with a knife or Paquelin cautery. "This opening 
suffices to permit the escape of intestinal contents, and a week later 
when granulations are well formed the rest of the intestine is divided 


and the iodoform gauze removed. As both ends of the intestine 
have a tendency to retract, they must be sutured to the skin with 
silver or aluminum bronze wire. 


Schinzinger operates as follows: The intestinal coil is completely 





anus. y the intestine be twisted for 180 or 
270 degrees, “Witzel draws the bowel through a slit in the gluteus 
maximus, or seeks to form an anus from the rectus muscle by split- 
ting it into an anterior and a posterior half and bringing the intestine 
out between them. Gleich bores a hole through the iliac bone 3 or 
4 om, (1.2 to 1.6 inches) below its crest and brings the intestine out 
through it. 


Fi, 205, 
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When the wound is healed and the patient is out of bed, he wears 
an apparatus somewhat like a truss, which is only removed for defeca- 
tion, Ths pee oneiels Of an cvel plats aoe a soft rubber ring filled 
with air or glycerin which surrounds the fistula. In this manner 
pressure is made upon the skin, and not i pet pga avant A 
small bit of gauze is worn between the pad ing in the 
bowel. If such an apparatus causes the dant pte a special 
form of bandage may be constructed. 

Closure of a Fecal Fistula—This operation will be described 
without reference to the existence of any complicating disease, tumor, 
tuberculosis, ete. The anatomical and pathological peculiarities of such 
conditions are discussed in the sections on Diseases of the Intestine. 

Small fistulas existing without a valve and which are not lined 
with a mucous membrane frequently close spontaneously. If they 
are lined with epithelium, they will often close after the epithelium 
has been destroyed by some caustic or the thermocautery. If the 
fistula is larger, say as large az a small lead pencil, and leads directly 
into the intestine, it may often be closed by a simple suture made 
around it just far Pees away to include the whole sear. This eut 
extends into the bowel and after removal of the fistula the wound 
in the bowel is satared with saleet Parallel to the wound in the 
skin and 4 or 5 em. (1.6 or 2 i :) away from it a erescentic inci- 


sion is made, the skin and subcutaneous fat are lifted from the under- 
lying fascia, and this bridge of skin is utilized to cover the previous 


Fro. 206, Fro, 207. 


ie 
oa Pee 


Dieffenbach's method of closing feral fetula 


site of the fistula. The second wound is allowed to heal by granula- 
tions. (Figs. 206 and 207.) 

Tf the simple operation just described fails to close the fistula, or 
iv dec naover Ge heals Sponpay cries ethane ea 
this method, the intestinal coil involved should be loosened from the 
abdominal wall, the fistula resected, and the wound in the intestine 
closed by direct suture. This operation was previously greatly feared 
on account of the risk of peritonitis, This risk is to-day a slight one 
provided the intestine is healthy and there is no complicating suppura- 
tion in the neighborhood. In order to secure a certain result it is 
nevessary to separate the intestine from the anterior abdominal wall to 
such an extent that normal ions of intestine ean be sutured with- 
out tension, Furthermore, it is essential to obtain primary union of 
the intestine if one would avoid risk and have a perfect result. The 
incision is made through the skin from 3 to 5 mm. (0.1 to 0.2 inch) 
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borhood of such a fistula there will always be found adhesions 
different portions of intestine or omentum or parietal 


i 


* 
cutting oF some portion of the intestine. 

‘This separation of the affected intestine is the most di part: 
of the operation. When it is completed, the edges of the fistula in 
the intestine are freshened and cut away until the th 
passed through the normal intestinal wall. In doubtful 
better to remove too much than too little. The edges 
tinal wound are to be united transversely by two rows 
and the wound in the abdominal wall should be partially closed with 
doubly placed silver or bronze wire stitches, A gap should be left 
through which a short strip of iodoform gauze may extend to the 
sutured portion of intestine. This serves as a safety-valve in case the 
suture in the intestine does not hold, and protects the general peri- 
toneal cavity from infection, In four or five days the iodoform ganze 
can be changed small, short drainage-tube which should be left 
in place for a few days r 

‘The length of the utures in this operation depends upon 
the size of th i If « great deal of tissue has to- 

» is similar to the suture after a cir 


joced in a number of ways. Dupuy~ 
tren’s method, one practised in pre-antiseptic 
times, rests on i gan artificial anus into a fecal 


\ ‘the bowel and the inter= 
vening sp com] “means crew in the handle. 
This serew was tightened ¢ a y until the spur was cut 
through in about a we ur was thus gradually destroyed 
by pressure S united by traumatic adhesion 
in case they 5 . In this manner opening the 
peritoneal cavity was avoided and the patient was protected from peri- 
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tonitis, Numerous defects showed themselves in the use of this 
instrument, which has been variously modified, but is rarely used at 
the present time, 

Mikulicz has also devised an instrument to crush a spur, which 
is shown in Fig. 208, which he calls the kentrotribe. Pressure 
is obtained by means of an elastic band 
placed around the handle. This gives a more Fro. 208, 
grace pressure than a screw is capable of 

loing. 

Krause has a clamp which makes a pressure 
in the deepest part of the spur so as to produce 
anastomosis es the erent and efferent 
loop. When such an opening is well estab- 
lished, he sutures blindly the external openings 
of the intestine, SS 

One should jj by digital examination 
when the spur Paso divided. When 
such is the case, at least a part of the feces will 
pass by the natural channel, The artificial anus 
may then be closed by one of the methods de- 
scribed above. The best plan on account of 
the size of the fistula is to free the intestine 
from the abdominal wall, freshen the edges 
of the fistula, and close the wound by direct 
suture, 

The portion of the intestine containing the 
artificial anus may be resected and its contents 
united by a circular suture, This operation, 
which was first performed by Billroth, requires 
a wide opening of the peritoneal cavity and a 
free separation of the affected portion of the 
intestine. It should be carried out according — Mikatier's kentrotribe. 
to the principles of a careful laparotomy. The 
abdominal incision and separation of the intestine are made accord~ 
ing to the rules given for direct suture to close an intestinal fistula, 
There is nothing peculiar about the circular suture except that the 
stitches should everywhere pass through healthy intestine. As | 
as the peritoneal cavity is to be freely oper, it makes no special 
difference whether a few centimetres of intestine more or less are 
resected, and the success of the operation depends upon the ability 
of the operstor to oppose practically normal serous surfaces by his 
suture, The opening in the abdominal wall made by cutting around 
the fistula will not be sufficient for the operation. It will be either 
necessary to extend the wound in one or both directions, or else to 
make a second wound near the fistula through which one can open the 
peritoneal cavity and loosen the affected intestine without risk of soiling 
the peritoneum. The greatest advantage of resection with circular 
suture is the promptness with which the patient is cured of his trouble, 

Yor. 1V.—20 
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A further advantage is the freedom from subsequent stenosis, kinking, 
ete, The risk of the operation is the only disadvantage. It may be 
followed by post-operative peritonitis due to infection at the time of 
operation, or to subsequent infection from an imperfect suture. With 
the present methods of operating the risk of infection at the time 
of operation is slight provided there is no suppuration in connec- 
tion with a fistula, Temporary tamponade protects the general peri- 
toneal cavity daring the manipulation of the intestine. The 

closure of a wound can be secured by the introduction of a small 
jodoform gauze tampon. Secondary infection of the peritoneum from an 


+ Fru. 208, 


Resectton of intestine with lateral anastomosis. Posterior suture inserted. ‘The free ends 
‘of the bowel inverted and sutured. (Richardson) 


imperfect suture is somewhat difficult to avoid as the sutured intestine 
lies free in the abdominal ca nd infection due to a leaky suture 
whereas in case of the 
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The operator will be guided by circumstances in his choice of 
methods. Indeed, the different methods may frequently be combined 
with advantage. Thus in place of a circular resection with suture one 
may perform lateral anastomosis and close both intestinal ends blindly. 
(Figs. 209 and 210.) If the small intestine has to be anited with lange 
intestine or if the lumina of the two portions of the intestine vary 
greatly, a lateral implantation is preferable, If the artificial anus is in 
the small intestine, the best operation is usually resection with circular 


Fig. 210. 


Lateral anastomosis completed by Lembert continuous suture. (Richardson. 


suture, or lateral apposition, or implantation, the operation being per- 
formed after free opening of the peritoneal cavity. If the opening, is 
in the large intestine, Mikulicx prefers to divide the spur with a 
kentrotribe and subsequently to close the fistala, 

Entero-anastomosis.—A simple entero-anastomosis is the establish- 
ment of communication between two portions of the intestine. The 
simplest form of all is a lateral anastomosis. The object of entero- 
anastomosis is to enable the fecal stream to pass around some obstruc- 
tion. The portion of the intestine which is thus eliminated must not 
be too great, since although it remains within the body its digestive 
power is not utilized. 
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Entero-anastomosis is often associated with another operation, such 

a8 gastro-enterostomy, or a resection of intestine. 

technic of lateral entero-anastomosis by means of suture is 
similar to that of gastro-enterostomy. Figs, 209 and 210 show the 
technic as applied to the intestine. ‘The anastomosis may be brought 
about by suture or by the use of a Murphy button. 

Both methods are suitable for anastomosis in the small intestine. 
The choice of method should be made in accordance with the principles 
applicable to gastro-enterostomy. If the small intestine is to be anasto- 
mosed with the large, so that fluid or grumous contents will pass through 
the opening, Murphy’s button is also practical. It is unsuited and even 
dangerous for an anastomosis between two portions of lange intestine. 


Fig. 211. Fig. 212, 


Entero-anastomosia wiih lsoperistaltic arrange- Entoro-anastomoais with a ite 
ment of investing. {Wolter ) “arrangument of intestine, heifer) 


The arrangement of the two portions of intestine can be isoperistaltic 

or antiperistaltic. (Figs, 211 and 212.) In the first case the fecal 

matter flows more easily into the efferent loop, and this arrangement is 

therefore preferable. However, the other arrangement also gives sat- 

isfaction. The points in the intestine chosen for anastomosis are 

usually opposite to the attachment of the mesentery. In the large 
intestine the opening should be made through a muscular band, 

f the Intestine —The term resection as applied to 

sates the removal of a complete circle of the gut, 

than a complete circle is termed excision. 

be of any length. Experiments upon ani- 

n man show that life is possible after 

testine. The lower portion of 

ter than the upper, and the Jange intes— 

al re nm are mentioned by Ruggi 


10 cm., 12.4 ft.), herd. 
3.6 ft.), Koch (ofan, 
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8.3 ft.), Kéberle (205 em., 8.2 fi.), Lexer (200 cm., 8 ft.). In most 
of these cases no mention is made of the subsequent ition of the 





Resection of intestise, with circular enterorrhaphy. Incision made so ns to avotd the vemels 
of the mesentery. (Hartmann) 


Fis. 214. 





Cirealar enterortha of the first suture. ‘The elastic clamps prevent 
smlerere fic of the Wound by elven or feces. (iiartmana} 


patient. Mikulicz resected 215 em. (8.6 ft.) of gangrenous intestine from 
# hernial sac in a man aged thirty, ‘This patient was entirely well three 
years afterward and his nutrition was not apparently affected in any way. 
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Circular Resection, or End-to-end Anastomosis.—This is the sim 
form of resection. The bowel is united by suture (Figs. 213-216), 
or, in case of the small intestine, by means of a Murphy button. 


Circular enterorrhaphy. Exd of the first suture, (Hartmann, 


The lumen of normal small intestine is everywhere the same, and 
circular suture presents no difficulties, If small intestine is to be 
united to large intestine, or if the lumen of the small intestine is greatly 


ny. Clamps removed, Sutnre of mesentery. Second intestinal suture 
Goes not perforste the lumen of the bowel.” (Hartman) = 


dilated by chronic obstruction, the difference in size has to be met 
by special technic, The simplest plan is perhaps to cut the smaller 
wowel obliquely so that the cut edges of the two portions to be sutured 
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will have approximately the same decetle a 

of time the difference in lumen will ppear. 

suture a part of the cut end of the intestine having the 

so as to reduce its end to the size of the other. (Fig. 218.) This 
method is faulty in that a weak point always exists where the trans- 
verse sutare meets the circular suture. If the fecal stream passes 
from the intestine having the greater lumen to that having the smaller 
lumen, the strain upon the transverse suture is very great. 


Fra. 217. Fig, 215, 


Le 


Circular anastomosis of portions of the bowe! having different lamina. 


Tn nsing the Murphy button slight differences in the diameter of the 
intestine are easily overcome. If the differences are great, a lateral 
anastomosis is to be preferred. 


Fis. 219, 


ae 


Resection of intestine. Incision etllque to Increase the lumen of the bowel: A, free side of 
Tatestine; M, meseuterie attachment, (Hartmann) 
Even if both ends of the intestine have the same diameter, it is 
better to cut them a little obliquely. (Figs. 219 and 220.) The side 
of the intestine toward the mesentery is always more vascular, and as 


the vessels midiate from the mesentery around the intestinal wall and 
form few anastomoses one with the other, an oblique incision which 
removes less of the mesentery than it does of the opposite wall best 
provides for the nourishment of the cut edge of the bowel. An oblique 
incision in the ite direction is always to be avoided. Further- 
more, every circular suture of the intestine reduces the lumen by fold- 
ing in « portion of the intestinal wall. In the course of time this 
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ridge disappears, but in the first few days after operation it may produce 
a relative stenosia, If both intestinal ends are-cut obliquely, the lumen 
at the suture will be slightly increased thereby and immediate or later 
stenosis prevented, 


Fig, 220. 


LL 


Resection of intestine. Circular suture, (Hartmans,) ‘Lateral implantation. 


Lateral Implantation, or End-to-side Anastomosis—This method of 
anastomosis is an imitation of the natural connection between the 
small intestine and the large intestine. It is rarely employed exee 
in cases in which there is considerable difference in the lumina of ¢ 
two portions of the intestine. This anastomosis may be carried out 
with a suture or with a button, The open ends of the intestine are 
closed blindly by suture. (Fig. 221.) 


Fig, 222, Fro. 293, 


Antiperistaltic lateral apposition, 


—This form of anas~ 
neiples given on page 
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398. It is equally efficient whether the two portions of intestine have 
the same or different lumina, 

The apposition may be isoperistaltic or antiperistaltic. (Figs. 222 
and 223.) The objection to the latter method is that it leads to an 
accumulation of feces in the blind end of the lower bowel. Therefore 
when conditions permit the surgeon to choose freely, he will decide on 
isoperistaltic anastomosis. In many cases it is impossible to arrange the 
portions of intestine in this manner without prolonging the operation 
unduly, Under such circumstances an antiperistaltic union should be 
effected, the practical results of which mi are sufficiently good. 
Frey’s experiments upon animals show that an isoperistaltic lateral 
anastomosis smoothes itself out in the course of a few months so that 
it appears almost like an oblique circular anastomosis. (Fig. 224.) 


Isoperistaltte lateral apposition after a period of six months. (Frey.) 


Intestinal Resection with Circular Anastomosis—The site of the 
skin-incision is determined by the ion of intestine to be resected. 
If there is no counterindication, incision for resection of small 
intestine or transverse colon is made in the centre of the median line. 
The length of the cut varies from 12 to 20 cm. (4.8 to 8 inches). 
After the peritoneal cavity is opened, the portion of intestine resected 
is brought as far out of the peritoneal cavity as possible and separated 
from it by a careful tamponade. (Fig. 59.) 

The mesentery is next separated from the portion of bowel to be 
resected. First a small opening is made in the mesentery near its 
attachment to the bowel, and then a second one 2 or 3 cm. (0.8 to 1.2 
inches) from the first. The portion of mesentery between these two. 
openings is clamped and a slender thread is passed, as shown in Fig. 
225. This ligature crosses the jaws of the clamp and is fenealy 
drawn taut as the clamp is withdrawn ; thus it comes to lic in the 

roove made by the pressure of the clamp. Another clamp is applied 
stares the ligature and the bowel, and the mesentery cut between 
them. In this manner the mesentery is tied and divided step by step. 
If the mesentery contains little or no fat, it is unnecessary to press 
into it with clamps before drawing the ligature’ taut. 

Some su prefer to cut the intestine away from the mesen' 
with a scalpel or a pair of scissors, sewing each bleeding vessel as it is 
divided. This method takes longer and causes a greater loss of blood. 
Another method is to cut out a wedge-shaped piece of mesentery with 
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the intestine. This plan is inadvisable because the collateral circulation 
is unnecessarily sacrificed. It has to be adopted, however, in case of a 
carcinoma of the intestine with secondary infection of lymph-glands 
situated in the mesentery, 


Ligation of tho mesentery. 


The portion of intestine is stripped of its contents and is shut off 
- bowel by intestinal clamps (Fig. 215) or a tempo- 
the fingers of the assistant. Two or 3 em. (0.8 to 

int selected for the incision the affected loop of 
ated. It is then cut through with straight 

a slight angle, so that a little more of 
removed than of the portion which 

19.) The division of intestine 

from the mesentery. If any 

h remains, its nutrition is 


ature or Murphy button. 
y serost with the exception 
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of a portion 2 or 3 mm, (0.1 or 0.2 inch) in width where it is attached 
to the mesentery. As the success of the suture depends chiefly upon the 
exact approximation of serous surfaces, the point in the suture-line 
where the mesentery is attached to the bowel is a weak one and requires 
especial attention. Mikulicz first inserts an intramesenteric suture 
(Fig. 226, «), which approximates the tissues of the mesentery between 
its two serous layers and also the muscular coats of the intestine. He 
next inserts two perimesenteric sutares, which a] imate the serous 
surfaces of the mesentery in accordance with Lembert’s principle. One 


D 


,\" 
Pear ti mena Si nt eat fetta 


of these stitebes is placed on either side of the rrr ¢ For the 
fig. 


sake of clearness only one appears in the illustration. 226, 6, 
The ends of the intramesenteric suture are cut short while the ends o! 
the perimesenteric sutures are left long. He next inserts a continuous 
suture from within the intestine passing through all of its coats, (Fig. 
107.) This suture begins at the mesenteric attachment and ext 
through nearly half the circumference of the bowel. It is then recom- 
menced at the mesenteric attachment and extends as far in the other 
direction as possible. The gap which of necessity remains is closed 
by two or three interrupted sutures tied externally. The usual con- 
tinuous serous suture completes the operation. The ends of this suture 
are fastened to the perimesenteric suture on either side. When the 
suture is finished, the parts are cleansed with a weak antiseptic solution 
and the suture-line is dusted with iodoform. The gap in the mesentery 
is closed by a continuous suture in order to prevent incarceration of 
intestine within it, The needle should not be inserted deeply lest some 
mesenteric vessel be included in the suture. 

Lateral Implantation and Lateral Apposition—The blind end of in- 
testine is closed by a purse-string suture. The enterotribe is pressed 
across the bowel about 1 em. (0.4 inch) from the point to which the 
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mesentery has been separated from it so as to facilitate inversion of 
the same. The portions of intestine are sutured in mach the same 
manner as in circular resection, with the exception of the intramesen- 
teric suture. The technic of lateral apposition is the same as that of 
entero-anastomosis. The operation is usually simpler if the portion to 
be resected is first removed and the blind end of the bowel is closed 
before the anastomosis is made. The length of the blind sac should 
not be too great lest feces accumulate in it, But it must not be so 
short as to threaten the integrity of the anastomosis. If only a narrow 
portion of intestine is left between the two sutures, it may easily 
necrose, If a Murphy button is employed, the technic is similar to 
that given on page 405. Closure of the abdominal cavity following 
intestinal resection is discussed on page 480. 

Intestinal Resection performed in Steps —In the methods of intestinal 
resection hitherto described the free ends of intestine are immediately 
brought together by suture or the Murphy button. Such a method is 
by far the best in the case of the small intestine, which is completely 
surrounded with peritoneum. Technically the same methods of oper- 
ating are applicable to the large intestine, especially to the transverse 
and the sigmoid colon, In the rest of the large intestine resection with 
immediate suture is possible by a method of lateral implantation or 
lateral apposition, Circular suture is not practical on account of the 
absence of the peritoneum over a considerable circumference of the 
bowel. While the completion of an operation is therefore possible at 
one time, it is not advisable, and in certain cases is distinctly dangerous. 
There are several reasons for this. The wall of the intestine 
varies in thickness in different places and the appendices epiploice add 
to the difficulties of suture. The wall of the large intestine is not so 
well supplied with vessels as that of the small intestine, and the reac- 
tive changes which are necessary for the perfect sealing of the suture- 
line are not so satisfactory as in the case of the small intestine. The 
thick character and slow movement of the contained feces, and the 
greater virulence of the bacteria within the large intestine, are addi- 
tional reasons why immediate suture of this portion of the intestine 

greater risk, The use of the Sate button, which in the 
ly leads the operator out of difficulty, 
ine absolutely counterindieated. In view 
5 ate resection and suture 
stances. 
to the large intestine—for 
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the tumor and brought out through the abdominal incision. The gap 
or rent in the mesentery is closed by suture and the two portions of 
bowel which form the spur are brought together by a continaous 
serous suture. 

2. The peritoneal cavity is then closed by suture and the skin is 
sutared to the projecting intestine. The affected bowel may then be 
cut away either immediately or after twelve or twenty-four hours. 
Ata later period the spur between the afferent and nem aes 
of bowel is destroyed, and still later the artificial anus is closed. 

The advantages of this plan of are: 

1. Infection of the peritoneal cavity due to opening the lumen of 
the intestine is absolutely avoided, since the peritoneal cavity is closed 
by suture and adheres before the intestine is cut into. 

2. The stenosis of the intestine which is so frequently the chief 
indication for resection has often produced ulcers in the portion of 
intestine to be resected. Therefore unless a considerable portion of 
bowel is removed the suture will be made through badly nourished 
tissue. The success of an immediate tion may also be defeated 
by slaggish circulation due to the lytic condition of the bowel. 
If suture is postponed to a time in which the intestine is com; 
empty and its tone is restored, the suture is much more likely to 
succeed. 


3. The nutritive condition of a patient who has for some time 
been suffering from stenosis of the intestine is usually bad, and he is 
therefore not in a condition to outlive even a mild infection. The 
contents of the intestine are besides made more than usually virulent 
by such stagnation. Most of the patients are of advanced 

4. By means of an operation in several steps portions of intestine 
can be united whose immediate union by suture would be impossible 
or dangerous on account of too great tension. This disadvantage can 
be avoided in an immediate operation by establishing an anastomosis 
between distant portions of the intestine in place of suturing the cut 
ends of the bowel. For example, the transverse colon or cxcum or 
small intestine may be united with the sigmoid flexure, but such an 
operation isa much more serious procedure than simple resection in 
several steps. 

5. The operative shock of resection in steps is less and the time 
required for operation is less than for an immediate resection and 
suture. 

The chief objections which have been made to intestinal resection 
in steps are that the period of convalescence is prolonged, and that the 
[acl has to pass through an unpleasant stage of artificial anus. 

objections are scarcely sufficient to counterbalance the adyan- 
tages given above. Therefore the operation in several steps must be 
considered the normal procedure for extirpation of tumors of the large 
intestine and for the cure of extensive ulcers. It ix alzo a satisfactory 
method to pursue when volvulus or invagination makes resection 
necessary. In case of carcinoma complicated by ileus this method of 
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cperation is too severe for the patient to endure. Tt is better to estab- 
lish a simple artificial anus, and to leave the resection to a subsequent 
period when the local and general condition may be more favorable. 

Tntestinal resection in several steps is not a new operation. For 
many years it has been practised by surgeons in cases of necessity. 
Tn 1892 it was first pemsaet by Block as an operation of choice. 
He recommended it, however, only in cases in which the mesocolon 
was sufficiently long to permit the tumor to be brought out of the 
abdominal wonnd without dividing the mesocolon. There are com- 
paratively few such cases. 

Operation in steps may be carried out in a different way, An 
artificial anus may be established above the affected portion of intes- 
tine, and at a later date the intestinal resection and sutare may be per- 
formed as a single operation, This plan of procedure has little to 
recommend it since the second operation carries with it the chief 
dangers of suture of the lange intestine. Mikuliez adopts the plan of 
a preliminary artificial anus in case of acute ileus, but the subsequent 
resection of the affected portions of intestine is even then made in 
steps, as above described. 


Fra. 227. 


Partial elimination of the Intestine, with sutare sof ‘the upper end of the climuated portion, 


There is still another method of operating in steps. An entero- 
anastomosis may be established above and below the portion of intes- 
tine which is to be resected ; at a later date the resection is perfor 
and the cut ends of the bowel are closed blindly. This method has 
the great advantage that the patient is not subjected to the annoyance 
of a temporary artificial anus, but it is not wholly free from the risks 
of a complete operation carried out at one time. 

a ion of the Intestine.—By elimination of « portion of in- 
testine is meant its separation from the rest of the alimentary eanal so 
that it takes no part i tion although it remains in the abdominal 
cavity. If it is the ’ malignant growth, the latter may be 
removed at a later date; if the trouble is benign, this is unnecessary, 
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A simple anastomosis usually eliminates a portion of the intestine, 
which is thereby cut off from the fecal stream even though there is no 
mechanical obstruction, This is especially true of a gastro-enteros- 
tomy, but for the sake of clearness the portion of the bowel cut off by 
a simple anastomosis will not be described as eliminated. 

Elimination may be partial or complete. Tn the former case only 
one end of the portion of intestine in question is cut loose from the 
alimentary ig. 227), whereas in total elimination both ends 
are cut off from the Karan canal, 

The various forms of partial and complete elimination are a3 
follows : 

1. Partial elimination of intestine with— 

a, Suture of the upper end, or 

6. Suture of the lower end ; and 

2. Total elimination of intestine with— 

a. Suture of both ends either together so as to form a ring, or 
separately ; 

b. With suture of one end, the other one forming a fistula ; 

e. Each end forming a fistula ; 

d. With closure of both ends when a fistula already exists. 

Partial Elimination of Intestine —Although simple anastomosis re- 
lieves a portion of intestine of most of the fecal stream, yet becanse 
some of the intestinal contents find their way into this portion it may 
be desirable to eliminate it. Furthermore, in gustro-enterostomy the 


flow of bile through the pylorus into the stomach may make it desira- 
ble to effect a mechanical obstacle by a suture at the pylorus or pees 
part of the duodenum. Thus Billroth’s second method of Re ric 

i 


resection and the various modifications are forms of partial elimina- 
tion. Closure of the lower end of the eliminated bowel while the 
upper remains open is usually unnecessary and may be dangerous, 
In such a cul-de-sac foces or intestinal secretion may collect to an 
unpleasant extent. 

The operation for partial elimination is as follows: Anastomosis is 
perfe as usual the upper or lower end of the affected intestine 
is cut transversely and cl blindly by sutore. This step in the 
operation may precede the anastomosis. A variation of this proced~ 
ure is the Iuteral implantation of the intestine above the obstruction 
into the intestine below the obstrnetion and blind suture of the upper 
end of the eliminated portion. (Fig. 227.) 

Total Elimination of Intestine —The method previously followed of 
closing both ends of the eliminated bowel blindly or of suturing one 
to the other so as to form a ring has proved somewhat dangerous, 
Normal intestine thus treated will give no trouble, but diseased inte 
tine continues to secrete fluid, especially if it contains ulcers, while 
its power of resorption is diminished. Under such circumstances dis- 
tention aay increase until the bowel masts In a normal bowel pan 
tion and resorption are about equal and the mucous membrane - 
ually atrophies. A safe plan to follow under such circumstances is to 
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open the eliminated portion to the outer world by stitching one or both 
cut ends into the abdominal wound. The technic of this operation ix 
similar to that of resection, The extirpation of the eliminated portion 
‘of bowel at a later date is usually much simpler than resection carried 
t completion at one time, 

An eliminated portion of intestine may be utilized for plastic opera- 
tion ; for Baile a substitute for the bladder, a 
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CLOSURE OF THE ABDOMINAL WOUND AFTER OPERATION 
UPON THE STOMACH AND INTESTINE. 


The abdominal wound is usually closed after operations upon the 
stomach or intestine, but it may be tamponed or draii The 
sare of bacteria when the stomach or intestine is opened can 
rarely be prevented. Furthermore, any suture-line may prove insuffi- 
cient. Under these circumstances it may be thought better to drain 
the suspected region, but serious consequences may follow this practice. 
A tampon changes the normal condition of the organs with which it 
comes in contact. If a suture is perfect, it make no difference whether 
the neighboring parts are aasrines Fe a tampon of visceral and parietal 
peritoneum. But if there is a weak deg in the suture, the opposing 
serous surfaces in the immediate neighborhood may form adhesions 
about the area of infection, which will not only prevent its spread, 
but will also materially strengthen the suture-line. A tampon may 
also do injury by setting up adhesions between the suture and 
other portions of intestine and materially interfering with peristaltic 
auction. The result is stagnation and increase of pressure within the 
intestinal lumen with the possibility of perforation. If this perfora- 
tion takes place into the tampon after the surrounding adhesions have 
become firm, the damage is not great. A larger or smaller intestinal 
fistula is the result, which will usually close sooner or later sponta- 
neously. If the perforation takes place in the first days after operation, 
the escaping fecal matter may spread infection in the immediate vicinity 
of the tampon. Recovery will certainly be delayed, and in many cases 
infectious material will gradually spread through the abdomen setting up 
a diffuse peritonitis. For these reasons the use of a tampon for resec~ 
tion of the stomach or intestine and for all sorts of intestinal suture is 
inadvisable, Experience has shown that the peritoneum can take care 
of the limited amount of infectious material which reaches it during 
a properly performed resection of the stomach or small intestine. 
Drainage should therefore be omitted in uncomplicated cases of this 
character, If for some reason or other the risk of infection is greater 
than usual—for example, if gangrenous intestine is resected in the 
case of strangulated hernia, and the nutritive condition of the sutured 
bowel is in doubt; or if a great quantity of infections material 
escapes into the peritoneal cavity during an operation, or if the peri- 
toneum was infected before operation—for example, in appendicitis — 
drainage is indicated, but the iodoform gauze should not be wrapped 
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around the sutured intestine, A single strip of gauze extending to the 
suture-line will serve as a safety-valve, and will serve to conduct out- 
ward a great quantity of secretion. 


TREATMENT APTER OPERATION UPON THE STOMACH OR 
INTESTINE. 


The treatment of patients upon whom laparotomy has been per- 
formed has been given on page 223. If the alimentary canal is the 
seat of operation, special attention must be paid to the diet. The 
higher up the alimentary canal has been |, the greater the neces- 
sity for such attention. Experiments by Chlumsky show that the 
strength of an intestinal suture diminishes up to the fourth or fifth 
day, and then gradually increases until by the eighth day it is usually 
perfectly strong. It should be remembered, however, that every 
suture-line forms a sort of stenosis which disappears only with the 
lapse of time, and that perforation may take place many days after 

ration. 

The rales for diet are the same whether anastomosis is made by 
suture or by a Murphy button, except that the diet should be carefully 
regulated antil os heres out of the intestine. sees 

A patient w! undergone a major operation upon 
should receive nothing by mouth for one or more days. Even when 
this rale is observed, the stomach is not empty, but contains its own 
secretion, which is often considerable, more or less blood, and frequently 
regurgitated bile and pancreatic juice. If there are symptoms of reten- 
tion of gastric contents, they should be drawn off through a stomach- 
tube, jis procedure is much less dangerous than the distention of a 
sutured stomach or severe yomiting. General rules for diet are unnec- 
essary since the rules for each patient must be made according to cir- 
cumstances. The first fluid given should be of such a character that 
it cannot coagulate, such as water, bits of ice, wine and water, tea, 
weak lemonade, etc. Later the patient receives broth, milk, chocolate, 
goto, Be, gruel, etc. Solid food is given in eight or ten days, the 
first articles being toast, mush, soft eggs, light meat, rolls, ete. If all 
goes well, the patient receives ordinary diet in about four weeks. 

If after one or two days the patient is unable to take and retain as 
much as 1000 cc, (2 pints) of fluid nourishment in twenty-four hours, 
he must be given nutrient enemata. This is the routine practice 
during the first days after the more severe operations upon the stomach, 
From 150 to 250 cc. (5 to 8 ounces) are injected at a time, and the 
daily quantity should be about 1000 cc. (2 pints). Wine and water 
(1 to 4) with a little salt and 10 per cent. of glucose make a good 
enema, Ontmeal gruel and peptonized milk and the various pre- 
digested liquid foods are also employed. If the patient has difficulty 
in retaining nutrient enemata, the quantity in an enema should be 
reduced, “he should be made of the consistence of gruel and should 
contain a little opiam. A patient thus treated should receive a hot 

Vou. IV.— a1 
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rectal irrigation every second or third morning. The quantity and 
specific gravity of the twenty-four hour urine are a good indication 
of the resorptive function of the rectum. Some surgeons prefer to give 
artificial foods, but Mikulicz has never found it necessary to resort to 
them for administration either by the mouth or through the rectum. 

The diet after gastrostomy and jejunostomy has been spoken of on 
pages 423 and 456. After operation upon the lower bowel the patient 
should receive for about a week a fluid diet to which there will be very 
little residue. After suture of the large intestine Mikulicz recom- 
mends a cleansing enema given by the surgeon himself eight days 
after operation. Laxatives are given after intestinal suture only in 
case symptoms of intestinal paralysis appear. 

When a fecal fistula is established, the patient receives his 
diet two or three days after operation ; and if the bowels do not move 
spontaneously within a reasonable time, he is given laxatives. 


HERNIA, 


By Proy, Dr. E. GRASER. 


CHAPTER XX. 
HERNIA WITHOUT COMPLICATIONS. 


SOURCE OF HERNIA AND ITS SIGNIFICANCE. 


Anour one of every twenty to thirty individuals has a rupture of 
some sort. ‘The proportion in males is as 1 is to 14.9 and in females 
as 1 is to 44.7, A large percentage of the cases that are seen for the — 
first time are in children under one year of age; for instance, one- 
seventh of all cases of inguinal hernia. The minimum number of cases 
is observed about the fifteenth year of life, From this time on, the 
number increases, and reaches a maximum in males at about sixty-five 
years and in females at seventy years of age. found that of 
7542 cases examined with reference to heredity, 2079 were positive 
in this res the proportion being about as 1 is to 3.6. Hernia on 
the right side is much more common than on the left side, ally 
in males, the difference being most marked in the early years of life. 

Several hernias may be present in one individual at the same time. 
Of 6220 cases of inguinal hernia examined by Berger, 1042 were simple 
and 4526 were bilateral, Of 829 femoral hernias in women, 506 were 
simple and 323 combined with other hernias; 213 were crural. There 
were numerous combinations of inguinal and femoral hernia on the 
same side (222) and on the opposite side (111). 

As far as the hernia is concerned, it may be congenital, especially 
in the umbilical region, because of defective development. The viscera, 
however, do not protrude from within outward, but normal retraction 
has not taken place so that a certain portion of the viscera is left out- 
side. Congenital hernia occurs also in the inguinal region because of 
insufficient obliteration of the vaginal process. If an oblique inguinal 
hernia is present at birth, there are usually other peculiarities, such as 
adhesions between the testicle and the intestine, which developed before 
the organ descended, In most of the so-called congenital inguinal 
hernias only the sac itself is congenital. Certain authors claim that 
the vaginal process is of importance in all cases of inguinal hernia, 
whereas others claim that it is of no importance whatever and bears no 
relation to inguinal hernia developing later in life, Without doubt 
both are in error. The degree of obliteration may vary considerably, 
but it is uncommon to have a free communication between the vaginal 
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process in the peritoneal cavity later in life, It is more apt to close at 
the serotal end, and may remain patent in the of the cord even 
as far as the internal abdominal ring. Know! on this tee 


are present in every individual, but are Lon more pronounced in some 
n in others. The inguinal canal is one of the weakest spots in the 
wall in any individnal. The wider it is and the straighter 

rse the more readily will a hernia develop in this region. A 

serail abdominal ring in itself is of no special importance in 

the etiology of hernia, However, it frequently happens that when the 


external is large the canal itself is apt to be quite wide, although 
Severson Gk irection are great, Th wide faguieal tall a fre- 


“the external ring and with lax intercolumuar 

ring, instead of being a slit in the fascia bounded 

llars, maple a round opening. The inguinal canal 
hich the cord is surrounded by 

‘his fat frequently forms finger-like rolls 

Bayer considers that 


is the result of general physi- 
er unfavorable nutritive 


wgged. The effect of 
viously Prsjeoes 

“apart by it 
ysition is found in advanced 





years, when there is physiologically considerable diminution of tissue 
associated with relaxation of muscles and fascia. Tor this reason in 
senile individuals it is extremely common to have multiple ruptures 
develop without apparent cause. During old age or after disease the 
lower portion of the abdomen assumes a more or less characteristic 
shape as the result of relaxation of the anterior abdominal wall. The 
upper portion of the abdomen is flat, and in the lower portion of the 
linea ‘alba and on both sides above Poupart’s li; it there is a rounded 
bulging of the thinned-out abdominal wall. describes another 
variety in which the lower portion of the abdomen is distended and the 
upper flattened out. The parictes are thin, and at times the intestinal 
loops may be distinctly seen and felt through the skin. The abdominal 
wall may be so distended as to hang down over the pubes onto the 
thighs like an apron. This apron, to be sure, consists only of skin, but 
the condition is associated with stretching and relaxation of the mus- 
cular portion of the wall. Individuals with abdominal walls of this 
sort, especially old women that have borne several children, not infre- 
quently have several large hernias, and there is apt to be ptosis of the 
abdominal viscera, such as prolapse of the uterus, of the vagina, or of 
the rectum, or floating kidney and enteroptosis. 

The conditions associated with extreme distention of the entire 
abdominal cavity and stretching of the abdominal wall have an espe- 
cially deleterious influence, Pregnancy heads the list in this direction. 
The stretching affects the portions of the abdominal wall that are non- 
muscular just as much as if not more than the muscular regions, After 
delivery regions are overstretched and relaxed. In healthy indi- 
viduals they regain their normal consistence after a sufficient reat, but 
if disturbances occur before the region is restored to its former state, it 
is evident that severe damage may result. When an individual becomes 
pregnant in rapid succession, the abdominal walls do not have time to 
regain their normal resistance. These remarks are well illustrated by 
the separation in the umbilical region and in the linea alba between the 
rectus muscles during the last stages of pregnancy. The reason why 
a hernia does not develop more often immediately after pregnancy is 
probably due to the facts that most women take especial care of them~ 
selves after delivery, and that the amount of interabdominal pressure 
during this period is slight. Besides, the effect of abdominal straining, 
which is of etiological significance in many cases, is much diminished 
during the puerperium, 

Certain individuals have an abnormally long mesentery, and it may 
be that the pressure of a dependent and filled portion of intestine 
weakens the lower part of the abdominal wall. Radical operation, 
however, shows good results in these cases, so that the significance of a 
long mesentery does not appear to be great. Subserous lipomata, 
especially if they tend to wander, form another predisposing cause, 
Pelletan and Cloquet called attention to the fact that certain cases of 
hernia were not the result of a protrusion of the peritoneum, but that 
the peritoneum was pulled oat after a lipoma. Contracting lymph- 
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glands are also supposed to exert similar traction upon the peritoneum. 
just as traction diverticula of the esophagus are the result of cicatricial 
contraction in the vicinity. The lipomata are found especially in the 
femoral region. They tend to exert traction on the peritoneum and 
form a funnel into which the viscera later are forced, It is also possi- 
ble that the abdominal rings may enlarge as the lipoma increases in 
size, and that they therefore offer less resistance. This etiology does 
not apply universally, although Roser and Linhard claim that femoral 
hernia is due to one or the other of these causes. These authors claim 
that when the lipomata could not be found, they were present in the 
carly stages but later disappeared. 

All of the above-mentioned factors are predisposing causes, while 
the actual appearance of a hernia is due to some accidental impulse that 
as a rule increases the abdominal pressure. Straining at stool, coughing, 
lifting, or a blow or fall upon the abdomen, are factors to be men- 
tioned in this connection. Individual anatomical peculiarities are of 
considerable importance, because certain people do the hardest kind 
of work and are subjected to all kinds of accidental influences without 
ever having hernia, while others develop several hernias at one time as a 
result of insignificant accidents. Occupation is of considerable etio- 
logical significance, and those that follow an occupation which tends 
to increase the muscular power, combined with considerable strain on 
the thoracic viscera, are especially prone to hernia. An occupation 
which necessitates standing predisposes much more than sessile work, 
and tions which require the use of considerable muscular force 
with the body bent forward favor the occurrence of hernia, Berger's 
statistics illustrate those occupations which are most conducive to 
hernia and those with which a hernia is not so common, The 
increase of ure associated with continuous coughing in ebronic 
diseases of ihavrenntnatier organs, such as bronchitis, emphysema, and 
tuberculosis of the lung, is of especial importance. Certain authors 
claim that diseases of the nose and nasopharynx are of etiological 
importance, and it is quite certain that chronic constipation must be a 
predisposing cause, although there are no statistics in this direction. 
Difficult urination, such as is observed in connection with stricture 
of the urethra or hypertrophy of the prostate, is also of importance, 
Ravoth, Schmid, and Karewsky claim that phimosis is a predisposing 

in young children, whereas Englisch, B. Schmidt, and others 
connection between the two conditions, Personally the 
e that phimosis does have some influence, and before 
he always recommends circumcision in children 

is not the obstruction to the passage of urine, but 

‘the glans and prepuce which is associated with the 

« ining when there is very little urine in the 

ing the des ment of a hernia may be 

uliar inherited shape 

ty of the peritoneum, 

¢ viscera, frequent sudden increase 





of the abdominal pressure, and when there is marked predisposition a 
very slight accidental cause may be sufficient to produce a hernia. On 
the other hand, there may be no predisposing factors whatever, but a 
combination of accidental causes may be followed by the develo t 
of a hernia, There is considerable discussion as to whether a i 
can appear suddenly in all its component parts. ‘The majority of 
authors believe that this is an extremely rare occurrence, although it 
is not uncommon to haye patients state that the condition appeared 
suddenly while at work. 

Kingdon’s statement, that a hernia is a disease and not an accident, 
pathological condition and not merely a mechanical lesion, applies to 
most cases of rupture, for if the condition appeared suddenly the phy- 
sician seeing the case immediately would usually find evidence of more 
severe traumatic injury. It is perfectly possible that a hernia may 
have been gradually developing for some time, and that owing to some 
accidental cause it suddenly increases rapidly in size and becomes evi- 
dent on inspection. It is quite common in young boys to have a loop 
of intestine come down suddenly in a yaginal process that has been 
open since birth. It is not uncommon, also, to have recurrence after 
a radical operation appear all of a sudden, although this is not the 
usual procedure. The vast majority of acquired hernias in adults 
develop very gradually. 

It is a matter of indifference whether the pressure in the abdominal 
cavity is perpetually positive or not. (Braune, Schatz, Schwerdt.) 
The pressure is increased normally only when the abdominal muscles 
contract all r. Under the influence of abdominal straining the 
space is considerably diminished and the movable viscera will escape 
toward the regions that are not diminished in size by the muscular 
pressure. This sliding away of the intestine will be more forcible the 
more sudden the muscular contraction; for instance, in attacks of 
coughing. This is illustrated while watching a hernia come down 
during an attack of coughing, itll ried the hand within the 
vagina or rectum. The effect of in abdominal pressure depends 
largely upon the position of the body and the degree of contraction 
of individual groups of muscles, Certain individuals assume a posi- 
tion which places the minimum amount of tension upon weak spots, » 
and they also avoid certain harmful influences. The accidental force 
is applied as a rule in an unexpected and uncertain way, while the 
body is in an unprepared and awkward position, The uncomfortable 
feeling in the fe portion of the AR while lifting with a 
fixed diaphragm heavy objects is not so much due in all probability to 
muscular strain as to the pressure and stretching of the peritoneum. 
‘The influences that result in a hernia may be minimal at the time, but 
repetition finally results in hernia. A harmful cause may aet many 
times without pees Eventually, however, the peritoneum may be 
loosened, and if sufficient time does not elapse to have the former con- 
dition restored before the cause becomes operative again, then a slight 
bulging in the region will result. Once this is present, the slight 
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amount of force which in former times did no harm whatever is 
effective in distending the pocket more and more. In a fully devel~ 
oped hernia the same loop of intestine appears again and again in the 
sac, and although it is difficult to prove, the same loop was probably 
effective while the hernia was developing. The fact that most indi- 
viduals are not aware that a hernia is developing is greatly in favor 
of the theory that the early stages appear very gradually, Of 1042 
subjects that presented themselves for examination because of an 
inguinal hernia, there were only 12 that appeared in the very early 
stages, and only 48 where the inguinal hernia was not complete, which 
would tend to show that the early stages of the hernia are over- 
looked by the majority of individuals, and that the patients are not 
aware of the condition until the hernia is perfectly evident to every- 
body. There are certain cases, however, in which the hernia is forced 
down suddenly (hernie deforce). Of the 4621 cases examined by 
Berger, 30,8 cent.—i, ¢, 1427—attributed the condition to vio- 
lence ; and of these, 1350 were inguinal hernias and 38 were fem- 
oral. Only 6 to 7 per cent. of hernias due to violence appear imme- 
diately after an accident. A slight pouch in the peritoneum may 
have present for some time, but in 90 of 100 cases the bulging 
will take place gradually, in 9 it will come down in more or less 
abrupt stages, and in 1 case it will come down suddenly as the result 
of some applied force. A workman in lifting a weight experiences a 
sudden sharp pain in the inguinal region and appears for examination 
with a small hernia containing intestine. Practical experience and 
scientific investigation show that this workman would not have had a 
hernia as the result of lifting the weight provided there had been no 
hernial sac, which reached down almost to the external abdominal 
ring. This bulging of the peritoneum as far as this region is not the 
result of one sudden accident, but is the result of pat ition and 
a series of greater or lesser accidental causes. The final appearance 
of an inguinal hernia that can be appreciated on inspection is the result 
of a sudden exertion, but only after the way has been red in the 
above described manner. From a medical standpoint no objection can 
be raised to this view, although the legal side is quite different, 

A hernia is a condition which not infrequently interferes largely 
with the earning-capacity of an individual, even if the rupture is held 
in place by a suitable truss. Generally an individual with a hernia 
that can readily be retained in place by a truss can perform only 85 to 
90 per cent. of the work he was formerly capable of domg ; and when 
the hernia is difficult to hold in place, his wage-value may be lessened 
to the extent of 50 per cent. Only a very small percentage of hernias 
are the immediate result of accident, The physician on the first 
examination should question the patient carefully to determine whether 
the cause as given by him can be classed as an accident. A blow or 
a fall upon the abdomen, slipping or falling while carrying heavy 
weights, with the body in an awkward, unnatural position, especially 
with the legs spread apart, inordinate taxing of the physical strength 
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while lifting, especially when several workmen are carrying a load and 
one or more drop the weight or cease to apa one so that the 
strain falls upon the remaining individual, all of these conditions come 
under the head of accident. If physical work is given to an indi- 
vidual dis ionate to his trengili been of his age or because of 
some usual oceupation, this cause should also be considered under the 
head of accidents. 

‘There are no symptoms characteristic of a hernia due to accident, 
and the author has never been able to trace a case in which there were 
signs of acute trauma, such as cedema and ecchymosis. A case 

by Stucki is interesting in this connection, and the recent 
work of C. Hagler treats of the question of traumatic hernia. The 
bruising of the abdominal wall, of course, has nothing to do with the 
hernia, and personally the author believes that a rupture may be 
pushed down by a sudden increase in abdominal pressure without 
shock or severe symptoms. Pain is usually present, and is due to 
stretching and traction upon the parietal peritoneum. If there has 
been a sudden jerk which pushes the hernia down for some distance at 
a time, the patient feels more or less nauseated and quits work for 
the time being so as to consult a caret After several days, or 
even weeks, it is practically impossible to tell how a hernia 
whether it was due to accident or whether it appeared gradually in the 
usual way. It is possible that a bernia may be the result of accident 
in these cases if the ontside portion is small and the hernia eannot be 
reduced immediately only after prolonged pressure and rea) on 
coughing. A small inguinal ring and unilateral hernia are also some- 
what in favor of a traumatic origin, Against a sudden development 
of the hernia would be the size, so that the hernia reaches down into 
the scrotum ; also considerable mobility, perhaps so much that the 
hernia can be reduced while standing up and easily while lying down, 
and reappears immediately. If other ruptures are present at the 
same time, this does not exclude a sudden appearance of the condition 
because of the possibility of individual predisposition, but is is more 
in favor of ipatall lopment. If the patient comes under observa- 
tion several weeks after being attracted ty the condition, the chances 
are that the first symptoms noted by him were slight, because if 
they were violent and due to accident, he would in all bility 
have applied to a physician immediately. Not infrequently a hernia 
is claimed to be the result of violence, such as a blow upon the 
stomach ora kick, This is, of course, possible, but an examination 
of these cases immediately after the injury is of extreme importance, 
as are also the peculiarities of the individual's abdomen, In Russia 
itis not uncommon for young men who wish to escape military ser- 
vice to enlarge the inguinal canal and stretch or rupture the external 
ring, which favors the development of a hernia. These cases are 
easily distinguished from hernias that develop in the usual manner, 
becanse the external ring is usually irregular, jagged, and infiltrated, 
with signs of inflammation or unusual openings in the aponeurosis of 
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the external oblique, These cases add in no way to the knowledge of 
the manner in which the usual forms of hernia may develop. 


PATHOLOGICAL ANATOMY OF HERNIA. 


A hernia consists of a ring, a sic, contents of the sac, and over- 

lying tissues. 

ernial Ring.—Although a rupture may occur in any part of 
the abdomen, as a rule they are found in certain definite regions. 
Hernial rings do not exist in normal individuals and are always patho- 
logical. The reason why certain regions of the abdominal wall are 
more liable to hernia is that the tissues in these regions are not firm and 
are more liable to give way to applied force. Every individual has 
weak places of this sort, although they vary greatly in different persons. 
‘They have been divided into two groups : 

1, The regions of the abdominal wall that are weakened by the 
vessels or other structures leaving the parietal cavity so as to reach the 
surface of the body. To this group belongs the place of exit of the 
cord or round ligament, the femoral vessels, the umbilical vessels, the 
obturator vessels, and the gluteal arteries. 

2. Regions of the abdominal wall where certain layers are absent, 
or at least weaker, such as the internal inguinal fossa, the linea alba, 
the spaces between the muscles of the lumbar region, on the floor of 


the pelvis, and along the outer mae of the rectus abdominalis, All 
of ial 


ese places are more or less pliable, and sometimes théy are abnor- 
mally so, While a hernia is developing, the canal may at first be of 
considerable length, so that one is justified in speaking of a hernial 
canal ; but as the opening decreases in size this canal becomes shorter 
and shorter, so that finally there remains a more or less circular open- 
ing in the abdominal wall, which is spoken of as a hernial ring. 
Hernial Sac._—The immediate covering of the structures contained 
in the hernia is called the hernial sac. It consists of a bulging out- 
ward of the parietal peritoneum without solution of continuity. The 
peritoneum bulges outward and displaces the surrounding peritoneum 
from the immediate vicinity because it is only loosely connected to the 
parietal wall proper. If a rupture takes place through a small open- 
ing, there are, of course, folds at the mouth of the hernia which smooth 
out when the hernia is reduced, With recent hernias these folds are 
sometimes quite distinct ; but when the rupture has existed for some 
time, the approximated surfaces become united and the folds are no 
longer to be detected. ‘This alters the sac in the region of the hernial 
ring in such a way that it becomes thicker and more resistant than the 
remaining portion of the sac and retains its shape even when the sac 
has become completely free. This portion is called the neck of the 
sac. In addition, surgeons speak of the mouth and the fundus of the 
sac. In recent hernias the sac may be dome-shaped, especially in the 
inguinal region, with the base toward the mouth. Later it mes 
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cylindrical, sacculated, or irregular, and sometimes there are subdividing 
Lands that start from the apex of the hernia. 

Certain hernial sites have constrictions with intervening dilated 
portions. This variety develops when more resistant portions of the 
sac alternate with pliable regions that are distensible on pressure. In 
congenital hernias there may be circular constrictions that are consid- 
ered to be due to points of partial obliteration of the processus vagi- 
nalis. In other cases the entire sac with the neck is displaced farther 
downward. The original neck remains tight and a new neck with an | 
intervening distended portion di 

The sac itself, consisting of parictal peritoneum, has all the peculi~ 
arities of any serous membrane, is always smooth, shiny, and covered 
with a slight amount of moisture. It consists of a connective-tissue 
base with numerous elastic fibres covered with a single layer of squa- 
mous endothelium. This endothelium is subject to all the specific 
peculiarities of these cells and shows a tendency to secrete an excess of 
serum, to form fibrinous deposits, and to become united and adhere. In 
old sacs the primary nature of the hernia may be difficult to recognize, " 
although any changes present should be explained as modifications of 
the primary membrane. 

recent hernias the internal surface resembles normal peritoneum, 
In old sacs the color is usually grayish and the serosa is more or less 
fibrous in nature, Certain regions show grayish-black points indicating 
old hemorrhages. Sometimes portions of the sac become as hard 
cartilage and calcium salts may be deposited, erroneously considered 


to be ossification. Besides these there is thickening due to 
chronic inflammation or there may be a fibrinous deposit which ia 
either absorbed or becomes organized in time to form a - 


brane. A fibrinous deposit of this sort may be followed by adhesions 
between the sac-walls and complete obliteration of the cavity. In 
other cases the sac contents become so firmly adherent that it is impos- 
sible to separate the sac from the contents without injuring the latter. 
Adhesions of this sort may with time be drawn out so as to form long, 
thin strands, while in other cases the structures may remain adherent 
over large areas, 
When the hernia is kept reduced, the sac may be obliterated by ad- 
hesions, the entire structure being changed to firm connective tissne. 
In other cases only the neck of the sac becomes shut off and the fundus 
fills with serous fluid, giving rise to so-called hernial cysts. Some- 
times a fresh hernia takes place above a cyst of this sort and the rela- 
tions become considerably complicated. ‘The new hernia may settle 
down into the cyst, which surrounds it, and the condition is then called 
eneysted hernia, a name applied by Cooper. 
Not infrequently. sacless hernias are reported. These may occur 
under two conditions. If the external covering and the sac itself 
have become destroyed, the contents may be covered with scar-tissue, 
which can be the only covering of the hernial contents, Again, a | 
fresh hernia might develop should the suture in the peritoneum after a | 
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radical dee tear out, in which case the new hernia will have no 
peritoneal covering. Special attention will be given to those hernias 
containing viseera that are not freely movable in the abdominal cavity, 
pet are Paccally bee ; bbe reach the hernia when the sac becomes 

rger and larger, drags down with the parietal peritoneum organs 
that are partially covered by this and firmly attached ‘to it. If the 
exeum, for instance, is found in a scrotal hernia, it is usually possible 
to reach the gut directly without opening the sac. This can usually 
be done from behind. The same applies to the ascending colon, the 
descending colon, and to the bladder. These organs maintain the 
same relation in the hernia to the peritoneum that “they normally have 
in the abdominal cavity. It is possible even in a normal cecum to 
open the intestine without opening the peritoneum ; but if one intends 
to open the surface of the cecum covered by the peritoneum, it is 
necessary to open the peritoneal cavity, and in a rupture, of course, 
the hernial sac. There is really no sacless hernia, but some organ is 
included in the rupture which is only partially covered with peri- 
toneum. The sac may lie to one side or behind. W. Koch considers 
that all of these cwcal and large intestine hernias are really congenital, 
It may happen that the peritoneum forms a rupture without there 
being any hernial contents. To this group belong the patent vaginal 

rocess in males, the diverticulum of Nuck in women, and the pro- 

ngations of the peritoneum connected with a subserous li 
Rokintansky and Lainhart haye described congenital diverticula of 
the peritoneum in the inguinal and crural regions, Englisch bas 
described pouches of peritoneum varying in size and found in indi- 
viduals well advanced in years in the region of the internal inguinal 
fossa. 

Hernial Contents.—Viscera, fat, and cysts. A hernial sac be- 
comes a rupture as soon as it contains viscera. Almost all of the 
abdominal viscera have at one time or another been found in the sae. 
One or more viscera may be contained in the sac at the same time. 
Sometimes the majority of the abdominal viscera are contained, a con- 
dition known as eventration, According to ‘the seat of the hernia, 
there is considerable variation in the contents, but it is far more 
common to find intestine or omentum, Asa rule the same piece of 
intestine probably always comes down in a hernia that can be reduced, 
but with time changes are apt to take place that fix this piece of in- 
testine. Maydl found that in 283 inguinal hernias intestine alone 
was present 149 times, the omentum 77 times, and both 34 times ; 
123 femoral hernias contained the intestine alone 86 times, the omen- 
tum alone 19 times, and both 14 times, In 11 umbilical hernias the 
intestine was found alone twice, the omentum alone 3 times, and both 
6 times. It is therefore much more common to have intestine in a 
hernia, and in the majority of cases the small intestine, because it is 
much more movable. The mesentery is longest about one-fourth of a 
metre (10 inches) above the ileocecal valve, and in the region of the 
-ewoum the mesentery is much shorter, In most cases a loop of intes- 
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tine will be found in the sac with a portion of the mesentery. Some- 
times there are several loops, and when gangrene occurs four or more 
open ends may be found. If a portion of the intestine has remained 
in the hernia for a considerable length of time and tends to become 
lower and lower, the mesentery lengthens, and in certain cases of 
inguinal hervia the sac reaches as far down as the knees. Sometimes 
the sac does not contain a complete loop of intestine, only a portion of 
the gut-wall. ‘The following types of lateral intestinal hernias should 
be sharply distinguished : 

1. Congenital Intestinal Diverticula (Meckel’s Diverticulum).—At 
the seat of origin this structure is usually covered with all the normal 
intestinal layers and is about the same size as the ileum. It is a rem- 
nant of the communication between the intestine and the vitelline 
duct, and can be found therefore only in one place and is always 
single. Littré first described a hernia of this sort, and the term 
« Littré’s hernia” should only be applied to this variety, although it 
bas been used in connection with almost all parietal hernias. 

2. False diverticula—i. ¢., 2 bulging forward of the mucous mem- 
‘brane thi the muscular layer—is a condition found frequently in 
the small and large intestines. These bulging areas are usually found 
in the lateral portion of the intestine near the mesentery. They have 
erroneously been considered to be due to this portion of the intestine 
being forced down into a hernial sac. These false diverticula, how- 
ever, are often found in great numbers even without any hernia, 

3. Hernia of the Intestinal Wall; Lateral Hernias.—In these cases 
the sac contains only a portion of the intestinal canal, usually the 
convex portion—i. ¢., the part farthest away trom the mesentery. If 
& piece of intestine of this sort has remained for a considerable time in 
the hernia, it may become constricted and leave a permanent bulge, 
which appears to be completely tied off. This condition may closely 
resemble a true diverticulum. The latter condition will be eonsidered 
in connection with strangulations. The transverse colon, when con- 
tained in a hernia, presents conditions that resemble the small intes- 
tinal conditions quite closely. This portion of the large intestine 
eee has a very long mesentery, and forms a loop which is 
V-shaped or M-shaped and may reach down as far as the symphysis. 
It is very movable, as is also the sigmoid flexure, which is also fre- 
quently found in hernial secs. Portions of the large intestine that are 
more firmly fixed can reach the sac only when there are abnormal rela- 
tions of the parictal peritoneum, Maydl found 22 hernias of the large 
intestine in 443 cases, 11 of which involved the excum. 

Tt is, of course, evident that the appendix may be in the sac alone 
or with the excum. Even the stomach has been found in large umbil- 
ical hernias and in inguinal bernias, and it is not uncommon to have a 
small corner of the stomach in an epigastric hernia. Thoma reported 
22 cases of stomach hernia in 1885; 15 of those were epigastric 
hernias, 3 umbilical hernias, and 4 scrotal hernias; 6 of the number 
had become strangulated. 
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Next to the intestine, the omentum is found most frequently in the 
hernia. In children the omentum is a very short triangular affair, 
with the base toward the stomach and the apex toward the left. It 
does not reach even as far as the umbilicus, while in adults it covers 
all the intestine and has an irregular free margin below. The lat- 
eral margins not infrequently have elongated tabs, and the one on 
the right side has been called the ligamentum colicum. In umbilical 
hernias it is uncommon not to find the omentum in the sac, and in 
inguinal and femoral hernias it is frequently found, although it is 
changed in consistence and rolled up so that the individual folds have 
had an opportunity to become adherent (nodular thickening or hyper- 
trophy of the omentum). The mass is not infrequently adberent in 
the sac, but rarely to the intestine. The fat in the omentum is increased. 
and the vessels are considerably distended, although in some cases all 
the fat in the omentum disaj , so that all that is left is a connective— 
tissue strand, Brunner callected 180 cases in which the bladder was. 
found in the hernial sac. Of these, 136 were inguinal hernias, and 
122 males. Both sides were about equally affected. In 5 cases the 
hernia was bilateral. Of the 29 femoral hernias, 27 were in women, 
and of these 22 were on the right side, only 5 being on the left side. 
There were 8 cases of perineal hernia and 7 of other varieties. Certain 
of these hernias consisted of a portion of the bladder-wall not covered 
by peritoneum, and must therefore be considered to be a prolapse of 
the bladder. As these ruptures increase in size the ion of the 
bladder covered by peritoneum distends and the of the sac 
will be made up partly of the bladder, just as in the case of the 
ascending colon, The hernial cavity proper may contain loops of 
intestine. Brunner distinguished an intraperitoneal variety where the 
misplaced portion of the bladder was entirely covered by peritoneum, 
and an extraperitoneal varicty—i, ¢., prolapse of the bladder—without 
any peritoneal covering; besides a paraperitoneal kind where there 
was a distinct hernial sac besides the bladder. This latter variety is 
more common, and of the 180 cases 5 were intraperitoneal, 18 were 
-extraperitoneal, and 100 were paraperitoneal. It is very common 
to have a vesical hernia surrounded by a thick layer of fat which is. 
intimately adherent to the bladder, so much so that the bladder-wall 
has been torn during an attempt to strip off this tissue. Many of the 
cases of hernia of the bladder erated’ in literature have been secon- 
dary to an operation, for the bladder-wall was pulled down into the 
hernial opening by excessive traction on the sac. The female genital 
organs, such as the ovaries, tubes, and uterus, are not infrequently 
found in hernias. The ovaries are found most commonly, and reach 
the sac in a similar way as the testicle, so that one might speak of 
descent of the ovary and a processus vaginalis, The upper portion of 
an ovarian hernia is probably congenital, is frequently bilateral, and 
associated with other malformations of the genitals. Puech collected 
86 cases of ovarian hernia and found that 54 were congenital, and 33 
of these were associated with other malformations, Most congenital 
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ovarian hernias are irreducible and the ovaries are frequently diseased. 
Englisch found in his 38 cases that they were inflamed 17 times, 
cystic 5 times, carcinomatous once, and normal in only 15 cases. 
Inflammation may readily take », and hernias that were orig- 
‘inally movable become fixed. processus vaginalis never closes 
behind the ovaries, although it is uncommon to have other abdomi- 
nal viseera follow down behind the ovary. In acquired hernias, on 
the other hand, the ovaries are apt to be followed by the tubes, and 
‘even by the uterus. Certain of these ruptures undoubtedly develop by 
the broad ligament, or part of i it, becoming part of the wall of a hernia, 
and when the uterus is found in the sac this seems to be the only 
feasible explanation, at least the uterus has never been found without. 
the ovaries and tubes. It is rare to find the tube alone in the sac, 
although Crayeilhier assumes that in ruptures containing the tube the 
ovary usually preceded this structure. Of the 13 cases reported, 9 
were femoral and 4 inguinal hernias, The author found 17 ITeases of 
hernia of the uterus reported, 9 of the ovaries and tubes, 2 with the 
intestine, 3 bad a double uterus, and 2 a uterus unicornis. In L’Alle~ 
mend’s case an entirely normal uteras was found in a femoral hernia, 
and this particular uterus was pregnant. Other abdominal viscera 
have occasionally been found in hernias associated with considerable 
loosening of the connective-tissue base. The liver is found especially 
in diaphragmatic hernias, although it has been found in congenital 
umbilical hernias, and is then iarly lobulated, Cases have been 
reported in which the gall-b] and the spleen were found in inguinal 
hernias. (Skey, Lanz, Kuysch.) Even the testicle when undescended 
may be found in a hernia associated with displacement of the corre~ 
sponding portion of the peritoneum. Guincort reports a case in which 
a teatieke Geceanaeaeoe lated in a femoral rupture. Deipser found a 
strangulated movable kidney, and Reichel a dilated ureter in an inguinal 
hernia. Rose found the pancreas in a large acquired umbilical hernia. 
This had gradually been pulled into the sac by the large intestine, 
which was adherent to the sac-wall, 


Fatty Hernias and Cysts—Fatty hernias are found in the 
places where rupture is common, and not infrequently they are con~ 
founded with a hernia proper or complicate an operation considerably. 

have been eerbel Littré, 1700 ; Cloquet, 1819; Roser, 
1850; Wernher, 1872; Englisch, 1886. There are certain ie 
of the abdominal wall where considerable subserous fit aaa ae 
This may at times form tamor-like masses, called subserous lipomata, 
that vary in size, and may be as large as a hen’s egg. These masses 
of fat are found rather constantly in the linea alba, in the true pelvis, 
around the bladder and rectum, and in the region of the seminal cord 
and along the sheath of the femoral vessels. These 1i ta are fre~ 
quently covered with a membrane derived from the fascia, which on 
operation may be mistaken for a thin bernial ic. These tumors are 
in no way connected with the peritoneum, although in some cases they 
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are united by vessels from the first. When one of these subserous 
fatty tumors increases in size, it remains in sifu, or it becomes dis- 
placed outward through some gap in the fascia, usually at the side of 
the large vessels. When this takes place, the peritoneum, if adherent, 
is subjected to considerable traction, and a conical bulging takes place 
which may form a hernial sac if it increases in size. is lipomatons 
hernial sac may undergo secondary changes, for the individual lobules 
of fat may grow in toward the interior of the sac and diminish the 
lumen. Finally the sae itself’ becomes completely obliterated, and all 
that is left is a very minute communication with the peritoneal cavity, 
or perhaps only a thin connective-tissue strand, representing 
eee eas of the former Jumen. ‘e d 

It may also happen that the cavity becomes shut off from the 
general peritoneal cavity at a time when the hernial sac is still lined 
with a serous membrane. This is apt to happen when the walls of the 
sac become adherent around the mangins of the opening. Fluid col- 
Jects in this cavity and cysts develop that are single or multiple, and 
which may eventually be covered with a new hernia, It is evident 
that the conditions found may be extremely complicated, and inflam- 
matory processes may appear in these cavities that produce severe 
symptoms eseabling those of a strangulated hernia. One should 
always bear in mind that there may be a strangulated hernia in a 
secondary sac behind an inflamed cyst. 


Accessory Coverings of the Hernia.—The external coverings of 
a hernia—i. ¢., those between the sac and skin—vary considerably. 
Tn certain hernias, such as umbilical hernias and femoral hernias, the 
sac lies immediately beneath the skin, to which it is sometimes adhe- 
rent, A recent hernia, however, is apt to be covered with fascia, fat, 
aponeuroses, or muscles. A hernia makes it way through these tissues, 
and a certain number of these form parts of the external covering. 
These conditions cannot be carefully sought for at every operation, 
because the tissues are sometimes thinned, sometimes thickened, some- 
times matted together in a firm mass so that they cannot be distin- 
guished, Most ruptures are covered with at least one layer derived 
from the intra-abdominal fascia, such as the transversalis, the iliac, the 
sacrolumbar, or the pelvic, ete. The name fascia propria herniw has 
best applied to this layer, and may be retained if its origin is borne 
in mind, 


SYMPTOMS AND DIAGNOSIS OF HERNIA. 


In the yast majority of cases the diagnosis is easy, although it is 
not uncommon to find cases in which the condition can be recognized 
only after a most careful, methodical examination. Generally ese 
ing, a rupture is recognized as such when the contents of some ot 
mal tumor-like swelling of the abdominal wall can be pushed back, or 
when it is possible ran that the contents are some organ which 
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normally belongs in the abdomen, Tes Deen een 
hernia, it is usually possible to follow the hernia up with a fin; 

detect the route that the rupture has taken and determine er ieais, 
Set a and nature of the wall of the canal. Soe 


elastic, rage not very tense. This latter 
to the amount of straining ‘ead:attors meal: 


may also be prodaced by pressing upon the tumor or mie atbing. it, 
Tf the pereussion-note is tympanitic, one is fairly sure that the hernial 
sae is filled with intestine distended with gas. A dull percussion-note 
does not necessarily exclude the intestine. The intestine may he enn 
or the contents may be fluid without any gas, as is frequently ol in 
irreducible hernias of the sigmoid flexure. The tympanitic note may 
also be modified by the overlying tissue. The gurgling that is felt and 
heard during reduction is a especial importance, although one should 
not confound these noises with similar sounds in the vicinity, 

‘The omentum ap; as an irregular, lobulated mass that may be 
‘more or less unfolded on palpation, which also has a peculiar granular 
feeling that is apt to be remembered as something more or less charac~ 
teristic. The percussion-note is dull provided the sac does not contain 
intestine at the time. Any effort to replace the hernia should be done 
very slowly because the omentum goes back little by little and without 
gurgling. Considerable force is sagieed to push back even the last 
portion. When both intestine and omentum are contained in the 
sae, the intestine always goes back first. Omental hernias are some- 
times confounded with over-developed appendices epiploice, or with a 
hernial sac that is much thickened, all empty. The characteristic 

Vor 1V.—32 





through either the vagina or by rectum, it will 
lish a diagnosis, At times the ovary 


portion within the hernial sac by means of an isthmus. Pressure 
upon the rupture will not infrequently produce a desire to uri 
in rare cases, where the portion contained in the rupture is Targe, 
ine may be pressed out of the bladder. Sometimes it has been 
sible to inject fluid through the urethra into the portion of the bladder 
contained in the hernia. It is also characteristic that the hernia is 
larger when the patient has not urinated for some time, and is smaller 
after urinating, whereas in other cases the only symptom that attracts 
attention is diffioulty of voiding urine while the urethra on examination 
is found to be perfectly normal. Certain patients help themselves in 
peeuliar ways, especially by change of position while urinating, 
may press upon the hernia] sac or pass water in two portions while in 
different positions, the portion of the bladder lying in the abdomen 
boing emptied first and then a second quantity after pressing upon the 
hernia, imes cystoscopic examination will give valuable infor- 
mation showing that the interior of the bladder is displaced. 
There are certain hernias that do not form any visible external 
swelling. Thternal hernias that do not leave the abdominal cavity 
will not be considered in this connection ; neither will those that enter 
the thoracie cavity through the diaphragm. Even the ordinary types 
of hernia—for instance, the inguinal hernia—are subdivided into hernia 
incipiens, hernia incompleta, and hernia completa, of which only the 
latter shows a swelling that can be detected externally. The symptoms 
of the first two depend entirely upon the variety of hernia, and will 
be considered later. 
Immovable, Irreducible Hernias.—There are numerous hernias 
the contents of which cannot be replaced at all or only partially, These 
cases, in which it is very difficult to reduce the hernia, should also be 
included in this class, especially if they cannot be held back by any 
appliance. If the strangulated hernias are left out of consideration, it 
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will be found that the most frequent canse of irreducible bernfa is some 
adhesion between the hernial sac and the contents of the sac. Berger's 
statistics include 10,000 cases of hernia, 582 of which were irreducible, 
and in these the omentum was the cause 318 times. It is, however, 
not uncommon to find adhesions between the intestine and the hernial 
wall without involvement of the omentum. Certain of these adhesions 
are congenital, There are congenital inguinal hervias in boys where 
shortly after birth the testicle becomes it to a loop of intestine, 
pate to the cecum, while it is in the processus vaginalis, It is 
shot thake aaNeetoae:foren‘ut a: ithe when tie bests a ath 
abioeninal cavity. Most of the adhesions, however, are due to inflam- 
mation, and are the result of some slight strangulation that has not 
been enough to shut off the intestine sufficiently to luce gangrene, 
or they are the result of fecal retention with seco inflammation 
producing ulcers of the loop of intestine contained in the sac, and 
finally the condition is the result of long-continued pressure from ill- 
fitting appliances. Sometimes these adhesions unite only very small 
portions of the intestine with the hernial sac, and the adhesion becomes 
secondarily drawn out into a long, thin strand. There are, however, 
eases in which the intestine and omentum are adherent over consider- 
able areas, so that there is almost no free space left in the suc. Usually, 
however, a ‘ion of the hernial contents is movable and the remain- 
der is tied by adhesions, 
Those cases in which some organ contained in the abdominal cavity, 


or in which the mesentery has been gradually down on account 
mabeng 


of the increasing size of the nies ste, are lated to the cases 
above described. The respective Orgel Soren a arson oF he oral 
the sac, and it is quite evident that this viscus cannot be replaced, 
because it is not freely movable within the sac. 

Certain omental hernias undergo in their lower portion a peculiar 
hypertrophy as the result of congestion and inflammation, and a thick 
lump is suspended by a thin pedicle, and is therefore irreducible. This 
variety of omental hernia need not necessarily be adherent to the sac- 
wall, but it cannot be replaced because the mass in the lower portion is 
too large to pass through the narrow neck of the hernia. 

Very large ruptures containing most of the abdominal viscera 
cannot be replaced because the abdominal cavity has diminished so in 
size that there is not room for the hernial contents. The hernia may be 
perfectly movable and may be partially reduced, but reappears imme~ 
diately ; the hernial contents, as it were, have lost their right to live in 
the abdominal cavity. 


THE INFLUENCE OF HERNIA UPON THE GENERAL CONDITION. 


Many individuals have a large hernia without being aware of the 
fact. They discover it accidentally or when some severe complication 
appears. Most hernias, however, attract the patient’s attention to the 
condition sooner or later in a disagreeable manner, The early stages, 
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when it is difficult to discover any abnormality on examination, are He 
to be characterized by a series of uncomfortable sensations which the 
patient himself is not very well able to describe. Some explain that 
they have a sensation of pulling low down in the abdomen combined 
with disturbances of digestion and attacks of vomiting. Some suffer 
only an uncomfortable sensation, which, however, has a certain influ- 
ence upon their general temperament. In cases of this sort one should 
always suspect a commencing hernia, especially if the condition im= 
proves when the patient lies down or when pressure is made over the 

inful area of the abdomen with the flat of the hand. During the 

ter stages the amount of discomfort depends upon whether the patient 
has worn a truss or not, and whether he has paid more or less attention 
to his condition, Anyone wearing a well-fitting truss may be perfectly 
free from symptoms, although it is, of course, necessary to modify the 
work and the food, Patients with irreducible hernias or hernias that 
cannot be held in place by a truss usually suffer from symptoms that 
gradually increase with the size of the hernia, There is almost always 
some disturbance of the bowels, and as a rule these cannot be emptied 
very well, because that portion outside of the abdominal cavity is not 
affected by straining. The muscles of the intestine compensate for this, 
to be sure, for a certain length of time by functional hy is 
which, however, does not last forever, and is frequently followed by 
degeneration and insufficiency, There then will be pronounced attacks 
of constipation alternating with attacks of diarrhaa. There may be 
ernctations of gas, vomiting, nausea, distention, flatus, and colicky pains. 
The patients gradually become disgruntled, give no attention to the 
movement of their bowels, have no desire to work, and are liable to all 
infections, 


TREATMENT OF HERNIA. 


The treatment of hernia is palliative or radical. In addition 
there is the treatment of the complications to be considered, 

Palliative Treatment of Hernias. Trusses—Prophylactic treat- 
ment should be applied chiefly in the early years of life. A physician 
should always examine even a newborn child to determine the condi- 
tion of the regions where hernia is likely to develop, and should then 
give necessary instructions to the mother and nurse. The care of the 
umbilicus and the early treatment of any inerease in the umbilical 
ring, early reduction of phimosis, attention to digestive disturbances, 
coughs, prolonged crying, repeated examination of the inguinal region 
in children subjected to these conditions, and immediate treatment 
with the first signs of abnormality, are factors that should receive care- 
ful attention. Even later in life prophylactic measures may be of 
great value. Numerous difficulties that are more or less obscure are 
the result of the beginning hernia, and the prophylactic wearing of a 
truss may be of considerable value. Even when a hernia has become 
well developed, the avoidance of certain conditions and careful medical 
observation may be of extreme value. 





TREATMENT OF HERNIA. 501 


The author considers such treatment palliative that influences only 
certain symptoms while being applied without removing the hernia; 
for instance, reduction and retention of the rupture. In many cases 
this treatment will be sufficient to enable the patient to perform his 
daily duties and protect him from severe complications. Palliative 
treatment is being supplanted by radical operation, and it is distinctly 
necessary that a physician should be familiar with the seope of pallia- 
tive measures. Certain hernias are readily replaced, while others can 
be replaced only after using certain artificial i means or after 
treatment, and in some the hernia cannot be reduced at all, as has 
already been emphasized. Irreducible hernias containing intestine 
should never be subjected to the of a truss. If only a piece 
of omentum remains in the Peet ase the ys if can be 

replaced, it is sometimes permissible to use a hollow pad. Generally 
speaking, irreducible hernias, especially if they produce symptoms, are 
subjects for radical operation ; and when thi hie Sot poate es et 
to use some elastic appliance that at least relieves the condition and 
prevents rapid increase in the size of the hernia. If fortunate enough 
to be in touch with a skilful support-maker, it may be possible to con- 
struct a suspensory with elastic bands that prevents absolutely any 
increase in the size of the hernia and may even permanently reduce the 
size, 

Reducible hernias may go back of their own accord if the patient 
lies down and does not strain. In certain cases it is possible to re- 
place the hernia by simply squeezing the sac. Intestinal hernias are 
much more easily replaced than omental hernias, but reappear more 

uickly, Large intestine hernias are very apt to go very sud- 

enly as soon as a certain portion of the gus bas been ed pat of 
the intestine. Sometimes reduction of a rupture is facilitated by pre- 
viously emptying the bladder and intestine, and also by position. The 
abdominal wall should be relaxed as much as possible, the thighs 
should be somewhat raised, and the trunk may also be raised a little 
with the head down. Patients should not be allowed to bend forward 
and watch the operation, because this position almost always puts the 
rectus abdominalis under tension. In difficult cases it may be neces- 
sary to raise the pelvis and lower the trunk so that the hernia is the 
highest point of the abdomen. The sac should be compressed gradu- 
ally, and one should not allow the hernia to spread out around the 
hernial opening. This is best done with one hand while the otber 
compresses the sac. In certain cases it may be feasible to replace 
first a small portion of the hernia next to the neck, and then follow this 
by the remaining hernia litile by little. 

Reduction of large hernias that have been down for a considerable 
length of time may be associated with very annoying symptoms, such 
as a sense of unbearable tension within the abdomen, nausea, vomiting, 
weak heart action, unconsciousness, ete., signs that disappear if the hernia 
is allowed to come down again. In cases of this sort it may be neces- 
sary to undergo preliminary treatment before the hernia can be perma- 
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nently replaced. These individuals should be put on a very light diet 
for Rees beth of time, their bowels should be kept ood 
should be kept in bed on their back for some time, while the hernia ii 

is subjected to some elastic ire or while sand-bags are placed over 
the ste, Each successive AS attempts should be made to replace the 
hernia, and within a few weeks it may be possible to keep the rapture 
back permanently. After the hernia has been reduced in this way a 
truss should be fitted, and if this is not immediately possible, the patient 
should wear a bandage with cotton pads. ‘The chief appliance in 
palliative treatment of the hernia is a so-called truss, which was first 
introduced by Camper in 1785. A good-fitting truss should not annoy 
the patient, and should keep the hernia back during all ordinary exer- 
tion. The chief points of pressure are in front and behind, although 
the band itself should fit the contour of the body, Besides the sprii 
and pad and the strap reaching around the opposite side of the bodys 
it may be necessary to use shoulder-straps or perineal straps. The 
spring itself should be the chief factor, however, in holding back a 
hernia. The pad should reach beyond the margin of the hernial 

ing for about the width of a finger, and should not be conical, eas 
wise it would tend to increase the size of the hernia. It is best to 
have the pad fastened to the spring, otherwise the patient will change 
the position of the pad, which ordinarily is at an angle to the spring” 
itself. When ordering a truss, the following factors should sbe taken 
into consideration: 1. The sex, age, and occupation of the patient. 
2. Variety of hernia and side affected. 3. The size and direction of 
the hernial opening. 4. The circumference of the pelvis, between the 
anterior superior spine and the trochanter. 6, Individual peculiari- 
ties, especially the amount of adipose tissue. 

The truss should be applied with the patient Iving down. He 
should then be directed to stand up, and the instrument is tested to see 
whether it is efficient under ordinary conditions, The thigh should be 
held horizontally and freely moved about; then the patient should he 
told to climb upon a chair with the leg of the affected side first, and 
then climb down with the other leg first. He should be told to cough, 
strain, and overextend the trunk. If there is the slightest piece of 
omentum that cannot be reduced, the truss will be inefficient, or, if 
there is ascites and the fluid enters the hernial sac. In the aged with 
lax tissues all attempts may be futile. In these 
sary to operite or to use some form of sus} | a disadvan- 
tage to use lange pads becanse the s be flattened 

ind is not visi= 
fitting a truss may 
f the hernia may 


to dit e amount of fat suffi- 
ith a pad murpose of holding the 
in these cases sh ve careful attention. 
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The truss should be applied immediately to the skin, and the patient 
should not be allowed to put it on over his shirt. It may in certain 
cases be best to use a tight-fitting garment underneath the truss, 
although it will always be possible in time to harden the skin suffi- 
ciently so that the truss can be worn dircetly over the skin. Tannic 
acid, alcohol, and astringents should be used to toughen the skin. The 
truss may be taken off at night when the rupture is easily replaced and 
has no great tendency to come down, or perhaps it may be well to use 
a truss with a weaker spring. In the early stages at it is prob- 
ably best to wear the truss at night until the hernia shows a 
to remain reduced; but patients who cough at night should always 
wear their truss, 

Generally speaking, trusses are palliative measures pure and simple— 
i. ¢., they are only effective as long as they are worn. In certain cases, 
however, the prolonged bien PS truss may result in a radical cure, 
especially during childhood and during the growing period up to about 
the twentieth year of life. The chances of a it result are 
more favorable the earlier treatment is com |, for there is a pro- 
nounced physiological tendeney to have the size of the umbilical and 
inguinal openings diminish during the first years of life. If in these 
cases there does not seem to be any tendency to have the cure become 
permanent in spite of careful treatment, there is usually some compli- 
cation, stch as adhesions with the hernial contents, for instance. The 
treatment may last from one month to a year, and should be aided by 
keeping the individual’s nutrition in as favorable a state as possible, for 
not infrequently the hernia will stay back of its own accord when the 
tissue-spaces become filled up. 

Radical Treatment of Hernia.—A hernia may be permanently 
removed in one of three ways: 

1. By wearing a truss or some bandage. This method should be 
applied with youthful individuals, especially when the hernia can be 
easily reduced and held back. 

2. By obliteration of the hernial opening by adhesive inflammation. 
This is an old method, but the subcataneous injection of irritants is 
still used occasionally. ‘Tincture of iodine was used by Velpeau, and 
Luton used perihernial injections of a saturated solution of sea salt. 
Schwalbe ere a 20 to 90 per cent. solution of alcohol. The skin 
is cleaned, the bernia reduced, and the left forefinger inttoduced into 


the hernial opening. The needle is pushed in to about the region 
of the pillars of the ring. One should wait to see wrbether blood 
flows from the needle or not, and then 1 c.c. of alcohol is injected in 
different places, These peas are made every day for two to three 


weeks, or at least every other day, and the patients should stay in bed 
so as to keep the hernia from coming down. After a few weeks this 
treatment may be repeated. The patient should keep very quiet, for 
not infrequently he has considerable pain. Alsscesses sometimes develop 
after the injections. This inethod may be successful at times when 
the conditions are favorable, expecially in youthful individuals, but 
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has no advan red with the radical operation of v= 
Lannelongue in 1896 recommended sibeutiienu i ieete oe te. 
per cent. solution of zine chloride, 10 drops being used in different 

laces, while the hernial sac and the cord are protected by a finger 
Fra in the ring. These injections are done at one sitting, under chlo- 
roform, and the solution is injected down to the bone and supposed to 
set up an inflammation that produces dense tissue, while the sac itself 
becomes obliterated. Lannelongue has never noted any severe compli- 
cations aside from a moderate rise in temperature, and the results were 
favorable in 41 of 44 cases in which the patients were under twenty 
years of age. This method has not been sufficiently tested, but has a 
slight advantage over the alcohol method in that the treatment does 
not last quite so long. 

3. Radical operation—i. ¢., closure of the sac and hernial ring. 
Czerny’s method, introduced in 1877, consisted in excising the sac and 
closing the ring by sewing the pillars together, This method is still 
made use of, but has been considerably modified, especially by Bassini. 
At the present time many surgeons believe that all cases of hernia 
should be operated upon at any time of life, and consider that the 
only counterindication is the coexistence of some disease that forbids 
operative interference. Most surgeons exclude those eases from opera~ 
tion in which the risk of the operation is great or in which the chances 
of a permanent cure are slight. The coexistence of any condition 
which renders the operation a procedure directly dangerous to life 
counterindicates in the minds of most men a radical operation. In 
this connection may be mentioned heart lesions, pulmonary conditions, 
bronchitis, debility, diabetes, kidney diseases, and the age of the 
patient. One does not like to operate on patients over sixty years 
of age, and some prefer not to operate under five years, because it is 
difficult to keep these young patients clean. There is abundance of 
experience, however, which shows that the danger from complications 
in children under five years is not great. It may be that some pecu- 
liarities of the hernia itself counterindicate an operation ; for instance, 
when a large hernia has developed within a short time, due to abnor- 
mal weakness of the abdominal wall, or when the hernial ring is 
extremely large and the parietes a ry lax, or when there are sey- 
eral hernias at the same time. In « cases, on the other hand, an 
operation is positively indicated, especially in strong, youthful indi- 
viduals where palliative wearing of a truss has not produced a perma 
nent result, and in adults with small raptures and hernials rings that 
are not abnormally wide. It is evident, of course, that a radical 
operation should be performed when herniotomy has been necessary 

1 strangulated hernia, provided the condition of the 

rietes permits, Trelat puts the indications tersely, and 

Pe hernia that cannot be easily completely and perma- 
duced by some palliative appliance should be operated upon. 

tof a ra operation is attached to inguinal 

en, and will therefore be considered first. The chief indi- 
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cations are to obliterate the neck of the sac in such a way that after 
being returned to the abdominal cavity there does not remain a funnel- 
shaped bulging in the direction of the hernial canal. Furthermore, 
the hernial opening must be tightly closed. Any operation that leaves 
a portion of the sac in the hernial opening is to be condemned. The 
wound should be healed by first intention, because the larger the sear the 
less the resisting power. Complicated methods of operating have the 
disadvantage that the technie can never become common of 
all operators, and that should the wound not heal by first intention the 
results are apt to be disastrous. One should always avoid operating 
in the dark—i, ¢., the field of operation should always be completely 
and thoroughly exposed. The problem of tly curing an 
inguinal hernia in a man always has the difficulty to overeome that an 
opening must be left for passage of the cord. Formerly this obstruction 
was overcome by castrating the man, a practice that has fallen into disuse. 

A radical operation is only possible when the hernial content can 
be completely returned to the abdominal cavity or when it can be 
ablated, Adhesions between the hernia and the sc must be separated, 
and when thin they are easily torn, but when more extensive they may 
have to be dissected off. If they are very adherent, it may be neces- 
sary to excise a portion of the sae and leave it attached to the hernia 
itself, When a very considerable piece of intestine is not only adhe- 
rent to the sac, but also bent and bound together, it may be necessary 
to resect a piece of the gut and do an end-to-end suture. 

Tf there are extensive omental adhesions, it is best to ligate off the 
portion that has been down longest, in such a way that after being 
divided the stump will of itself retract into the abdominal cavity. 
The omentum is frequently very adberent, not only to the sac itself, 
but also to the abdominal wall around the internal ring. One should 
always separate these adhesions, although at times this is an extremely 
difficult operation. Even when the omentum is not adherent, it is 
generally considered advisable to re- 
sect a portion provided that extensive 
changes have occurred. It is equally 
important to separate the neck of the sac 
completely from the surrounding tissue. 
This should be carried out to the point 
where the junction between the neck of 
the sac and the parietal peritoneum is 
plainly visible. When there is con- 
sideruble difficulty in separating the 
adhesions, one may be tempted to leave 
certain strands in the region of the 
internal ring untouched. This, however, 
is a great mistake because it favors re- Tobaceo-poneh suited around the meek 
currence in a lange nmjority of the cases, br ame den 

The general technic is to expose the sac throngh a skin-incision 
over the hernial ring and separate the hernia from the surrounding 


Fro, 228, 
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tissue. This may usually be done best in the immediate vicinity of 
the neck of the sae, because this can usually be found readily ‘after 
dividing the superficial tissue. The accessory coverings of the sac are 
kept separated esmia eee Ory Rake 4 nge. If the cord is present 
asa rounded bundle, it is usually not difficult to separate the sac after 
dividing the tunica vaginalis communis. It is not uncommon, how= 
ever, expecially in congenital hernias, to have the structures of the 
cord spread over the sac as a thin layer, a condition that renders 
the operation itself much more difficult. Especially in the lower 
rtion of the sac it may be so difficult to separate the tissues that 
it is wiser to be satisfied with complete separation near the neck, 
whieh can usually be done in spite of the difficulty. The sac is 
divided transversely and the stump allowed to retract into the abdo- 
men, The lower portion is packed and then closed with 
suture. In congenital hernias many surgeons recommend that the sac 
he divided close to the testicle and a new tunica vaginalis proj 
formed, while others remove the sac down to the point where it is 
reflected over the testicle. When it is very easy to replace the hernia, 
it may not be absolutely necessary to open the sac. On the contrary, 
it may be much easier to tie off the neck and replace the stump if this 
has not been done, especially if no abdominal contents appear in the 
neck. If there is doubt as to whether there are adhesions or not, one 
should always open the sac, but at a sufficient distance from the neck 
80 a8 not to interfere with tying off. If it has been necessary to use 
considerable traction while separating adhesions around the internal 
opening of the hernia, one should always remember that organs con- 
nected with the peritoneum may have been pulled down, and that there 
is danger of injuring these while transfixing the neck of the sac, This 
happens especially in connection with the bladder and fixed portions 
of the intestine, such as the cwcum and sigmoid flexure. This acei- 
dent has sometimes cost the patient his life. 

Tf the hernial sac has been freed completely, it should be tied off 
ona level with the abdominal peritoneum. It is best to transfix the 
sac and tie both ways; and if necessary, the ends of the two ligatures 
should be tied again around the nee! Silk is the best ligature used, 
because it remains in place for a considerable length of time, and is 
not liable to cause trouble in this location. This method of tying off 
the sac applies only to small hernias, and when the hernial opening is 
considerably larger, as is frequently the case in inguinal hernias, it is 
better to close the opening by a pucker suture. sae is put under 
tension in all directions, and the needle passed from without, taki 
up successi L 
and the sa 
difficult to cl 
push down aga in. a tl form of suture in 
place, one mi eful | o inju epigastric artery, 

ne bladd ny portion of the int suture method 


should be used whenever it has been necessary to split the sac to such 
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an extent that it is impossible to apply a ligature safely, for in the 
latter case a slit is liable to remain internal to the ligature and give 
rise to trouble, and there is also ds of having, the Hgstare sip 
and leave a large opening in the peritoneum, 

‘The surgeon should always avoid operating ting where he cannot see 
and control with the eye aceurately ba han For this reason the 
method of exposing all of these tissues, internal ring, is con- 
sidered justifiable, although it somewhat complicates the operation, 

‘The treatment of the external wound differs in the hands of differ- 
ent operators. Certain surgeons claim that drainage is always neces- 
sary, because blood is liable to accumulate in the soft tissues of the 
scrotum and give rise to subsequent difficulty, Especial attention 
es be id to check all bleeding at the time of operation as accurately 

possi, snd ‘before cloning the skin-wound one should always in- 
ipod a the tissues carefully with reference to this point. When there 
has been considerable laceration of tissue during the operation, or when 
there is reason to suspect that the subsequent course will be unfavora- 
ble, it is much better to pack the wound rather than close the same 
completely with a suture. Even when suppuration does take place, it 
is not common to have the peritoneum involved, because the pus usu- 
ally finds its way sorenlie Nee in ue loose ounet tissue 
there may be long-continued suppuration that not infrequently is a 
source of considerable danger to the patient. 

It is sometimes recommended to close the wound by means of a 
thin layer of iodoform collodion, which is perfectly justifiable if the 
operation was not difficult and the amount of laceration was slight. 
Whenever the hernia is large © she opening is difficult and prolonged, 
it is much better to apply a 

Methods of Operating. eee pact is the simplest, and is 
still used with certain modifications by many operators, especially in 
children, The sac is freed from the aevanle el tissue, tied off, ee 
dropped into the abdominal cavity. The two pillars are sewn her 
over a finger used as a guide, beginning from above. Formerly the 

of the pillars were not freshened, but now-a-days Czerny con- 
sr that the edges should come directly i in contact with a band of 
the overlying connective tissue. Three to six catgut sutures may be 
necessary, according to the length of the canal, and care should be 
tuken not to injure vessels, nor leave too small an opening for the cord, 
nor include the sheath of the rectus muscle. Kiister modified this 
method by including not only the pillars of the canal in the suture, 
bat also the floor and wall of the canal. All of these sutures are 
first placed and later tied. Biigner reports 67 patients with 68 
hernias operated upon by this method, 61 of which—i, ¢., 91 per cent. 
—never showed recurrence. Those that did recur were unfavorable 
from the first, 

Championnitre split the aponeurosis of the external oblique in the 
direction of the inguinal canal for the purpose of exposing the neck of 
the sac. In this way one may avoid lacvign a funnel-shaped prolon- 





vicinity. 


but after the 
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the canal is an error, because it furnishes a guide, as it were, to any 
abdominal contents that have a tendency to come down. 

Barker does not twist the sac, but passes the ends of the ligature 
through the margin of the internal abdominal ring and ties them over 
the external oblique, 





Fre. 230. 
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‘The san has been incised, and is being held 6 ith the ald of artery-forcere ‘The stran 
ulated contents are seen. The spermatic cord has been freed, amd f held up with & blunt bo 
Ii ly Bot always advisable or possible to isolate te com wt this stage of tbe operation. (Lilienthal) 





Rotter ties off the sac with a pac cker suture, then carries the ends 
of the suture inward between the rectus and the peritoneum. He finally 
transfixes the rectus 2 to 3 em. (0.8 to 1.5 inches) above the symphysi 
and ties the ends on the anterior surface of the muscle, 

MacEwen does not remove the sac, but rolls it up into a sort of pad 
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Bassini’s operation endeavors to restore the inguinal canal, whereby 
the posterior wall is made up of a muscle layer that is sewn together 
as tightly as possible. The skin-incision is made over the entire ingui- 
nal canal extending a little beyond the internal ring. ‘The aponeurosis 
of the external oblique is exposed and split upon a director. ‘The 
fascia is tarned back and the cord, with the neck of the sac, is lifted 
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Its nock having been lignted, the suc bs belnig mb 
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rior wall of the inguinal 





The cremaster is divided and the cord separated from the sac, 
sharp instruments can be used, and the sae should be freed as far 
neum. If there is considersble difficulty in getting 
the peripheral portion may be split and left in the scrotum. 
After opening the sac the hernial contents are reduced, the neck of the 
sac twisted once and transfixed ; it is then tied off on both sides. Wher 
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the sae is very large or contains the cecum, colon, or bladder, it it best 
not to use torsion, and to close the neck by means of a pucker suture, 
The stump should slip back readily into the abdominal eavity and not ad— 
here to the margins of the ring. The cord is retracted upward and ont- 
ward, and the fat and connective tissue are removed from the canal, The 
lower free margin of the internal oblique and transversalis are united by 


Fig, 233. 








ament is held back by 
or the external ihlae 
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iy " i ia of the external 
obliqu , ; d e to the spine of the 
pubes, and sible ° » bone should be included 
in the first stitch. The stitches she i d and then tied from 
below upward, and enough space left » to allow the cord suffi- 
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ient mom. The sheath of the rectus abdominalis may also be included 
t stitch, provided this can be done without too much tension. 


space should remain between Poupart’s ligament and the lower 


Fic. 4. 


zh the conjoined n and the inner 


Passing the deep, tmportant satares 
. a -" * ord is held out of the way. (Lil 


matte lighastat eiponed by tie rearsctor, Tee 
This is frequently easy, but may be very di 


margin of the muscle, 
r when the space to be cov- 


cult when the muscle is thin or deficient, 
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ods of their own. Kocher’s method shows good results and the tech- 
nic is simple. ‘The skin-incision is made parallel to Poupart’s ligament 
about 1 em. (0.4 inch) above this, and reaches to the outer third. The 
aponeurosis of the external oblique is exposed and the sac isolated up 
to its point of entrance into the abdominal cavity. It is completely 


Fig, 238. 





Cond lying 08 wall formed by deep eutures. watares of the 
Apomeuromis and tho elge of Houpart'’s Ligament. Noto where the A is drawo in by the 
Gop sutures. (Lillentbal,) 


separated from the serotum. An incision is made through the external 
oblique about 1 em. (0.4 inch) beyond the internal ring and in the diree- 
tion of the muscular fibres. A pair of curved forceps are passed in 
through this opening down the inguinal canal, guided by a finger, and 
in front of the cord. The tip of the free hernial sac is grasped 

pulled back out through the small opening above. The neck of the 
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sac is sewed into the incision with silk sutures, and the sac itself is 
removed. The canal is closed by passing silk sutures through the 
aponeurosis of the external oblique, internal oblique, and transversalis, 
and sewing these structures down to Poupart’s ligament. The cord 
must be protected with a finger or spatula and pulled down and kept 
under tension. The canal is closed until there is just room enough left 
for the cord, The method is simple and has the advantage that the 
external oblique is not split. 

Kocher has recently described an invagination method, which is 
similar to the above up to the point where the hernial sae is isolated. 
The tip of the sac is then grasped with a pair of for and invagi 
nated through the canal, and the reap with they ical 
pressed against the abdominal wall outside and above the internal 
abdominal ring. An incision is made through the abdominal wall to 
the forceps and the sae with the parietal peritoneum is pulled out 
through the opening. The parietal peritoncam is then slit and held 
in place with clamps. The sac is put under considerable tension, 
crushed at the base, transfixed, and tied off. After removing the sac 
and replacing the stump the opening in the aponeurosis of the external 
oblique is ‘dosed with the same stitch. The canal is closed in the 
same way as already described. The average stay of the patients in 
bed is ten days. 

Girard’s method is especially adapted to hernias with lax 
abdominal walls. The skin and aponeurosis of the external oblique 
are divided just as in Bassini’s operation, except that care is taken 
to leave a strip of aponeurosis of about the width of a finger 
Poupart’s ligament, After treating the sac in the usual way the 
internal oblique and transversalis are sewed to the under surfice 
of Poupart’s ligament with a continuous stiteh, The upper 
tion of the external oblique aponeurosis is also sewed to the 
portion of Poupart’s ligament, and the lower portion is sewed to the 
external surface of the upper portion about 1,5 em. (0.6 ineh) from the 
margin, so that the aponeurosis is doubled for a certain distance. A 
small space is left below to allow for the cord, while the skin is 
closed by a continuous stitch. 

Schede has recommended the use of buried silver wire for the pur~ 
pose of closing the inguinal ring. Witzel made use of wire netting 
that healed in place sometimes in spite of suppuration, Gitel recom 
mends a similar method, and Trendelenburg and Kraske made a flap 
of bone and periosteum from the pubes, which was turned upward, 

The accidents that may happen during a radieal operation are 
injury of the bladder, which may be fatal if not recognized early ; or 
the spermatic cord and the vas na may be torn, an accident that 
may be followed by atrophy or gangrene of the testicle, Extensive 
resection of the omentum is frequently followed by hemorrhage if the 
ligatures are not applied with great care. In individual cases it has 
also been followed by more or less fixation of the intestine associated 
with symptoms of obstruction, due to strangulation beneath bands or 
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due to torsion or new adhesions. These accidents are not common, 
but should be recognized early and treated with timely laparotomy, 
If the bleeding in the wound is not accurately stopped, there is liable 
to be suppuration which is osually superficial, but even when deep, 
peritonitis is not liable to occur. Suppuration interferes greatly with 
the chances of a permanent cure. It is very annoying to have silk 
thrown off long after the operation, although individual accidents of 
this sort should not lead one to be satisfied with catgut, because this 
is absorbed too rapidly. Opinions differ, however, on this point, 
‘The severest complications are the small foci of bronchial pneumonia 
that develop insidiously and announce themselves only as a certain 
increase of respiration with a sense of ion. This condition is 
especially to be feared in old people with bronchial catarrh, also in 
individuals with emphysema, in patients with heart disease, and in aleo- 
holies. The prognosis, of course, differs considerably with the age of 
the patient, with small and large hernias, with old and recent ruptares, 
in strong and feeble individuals, and when the hernia is single or 
multiple. At the present day the consensus of opinion seems to be 
that no appliance should be worn after an operation that has been 
successful in every way and where the prognosis is favorable. When 
the hernia has been very large, and there has been at the start some 
Wire Ganlogs fora eeu Seat tena The coer ldo 
spica for a certain time. its 
examined within a few months after operation, and if there is any 
tendency to recurrenee the condition should be held within bounds as 
much as possible by a bandage. The mortality in the last ten years 
has sunk to about one-tenth of what it formerly was, The results, 
of course, are better with surgeons who operate chiefly on young and 
healthy individuals, Up to twenty years ago the mortality was about 
25 per cent, ; ten years Pees 92 cent, At the present time 
the death-rate varies in the hands of different authors between 1 death 
in 700 operations up to 1 per cent, The results in young children 
are very favorable, Broca performed 450 operations on children 
under fifteen years of age, with 1 death. Frinkel reports 16 opera- 
tions on infants. 

At the present time only about 10 per cent. of the cases show recur- 
rence, although the figures are not so reliable as the statistics on 
mortality, because the patients themselves were not examined and 
personal statements or communications by letter were taken as evi- 
dence. The majority of recurrences appear within the first six months 
after operation, especially if the patients resume their former oceupa- 
tion. Bassini’s communication in 1890 included 462 operations with 
3 per cent. of recurrences ; 77 of the patients operated on in Albert's 
clinic showed 2.7 per cent. of recurrences ; Championnitre operated on 
650 patients, with 21 recurrences; Berger operated upon 350 cases, 
with 10 recurrences ; Rotter operated upon 122 enses, and had 1.5 
per cent. of recurrences, Similar results are reported by other authors. 





CHAPTER XXI. 
COMPLICATIONS OF HERNIA. 


ALL patients with hernia have certain symptoms in common, Be- 
sides these there are certain complications that may arise in particular 
cases, The most important is strangulation ; next to this is feeal im- 
paction in the portion of the intestine included in the hernia; and, 
finally, inflammation of the hernia. These conditions cannot always 
be sharply differentiated, although they will be deseribed here ~ 
rately for therapeutic reasons. Any strangulation is associated with 
obstruction to the passage of feces and later with inflammation, There 
are, however, cases of fecal impaction and inflammation that need not 
be associated with strangulation. 


IMPACTION OF FECES WITHIN THE LOOP OF INTESTINE 
HERNIA. 


INCLUDED IN THE 


The loop of intestine within the hernia becomes gradually distended 
with formed fecal matter and may eventually become completely ob- 
structed. The author has already mentioned that there is considerable 
difficulty for the passage of feces in the loop of intestine included in a 
rupture, especially when the hernia has existed for a considerable time 
in old individuals and is very large and irreducible. The chief cause 
is paralysis of peristalsis. The muscular coat, which is overtaxed and 
hypertrophied, degenerates and refuses to perform its usual daties when 
large quantities of indigestible food are consumed, or when there is 
some disturbance of digestion. 

Symptoms.—These patients are usnally accustomed to a certain 
amount of disturbance, and are apt to overlook the early stages. When 

i hernia becomes great, they are likely to become 
neral condition is not much disturbed except 

; in amount of palpitation, As a ral 
The hernia is not reddened and is not necessarily 
is especially ble that there is no increased 
the hernial men becomes gradually 
c The vomiting de- 
y occasional, It is 
f ruction. The onset 
The patients do not take much 
,and emaciate. They become ee 
the course of a few weeks without 
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there having been any especially acute disturbance. If the vomiting 
persists for some time, it may be more or less fecal in character. The 
autopsy does not’ show disturbances in circulation or inflammatory 
changes in these cases, although the intestine is stuffed full, Rose has 
repeatedly called attention to this condition. 

Diagnosis—The diagnosis is based chiefly upon the history. The 
hernial contents may sometimes be felt as formed, more or less resistant 
masses of feces. There is also absence of acute aymptoms of strangu- 
lation. 

‘Treatment.—The treatment is that of fecal obstruction in general. 
The chances of improving the condition are better if it aise to 
push the distended portion of the intestine back into the 1» be- 
cause the conditions for removing the contents of the bowel are then 
much more favorable, An attempt of this sort should be made under 
a general anesthetic. Massage tends to immobilize the fecal masses 
and crush the impacted contents of the gut. If these measures do not 

sive the desired results, continuous pressure may be applied with sand- 
i or injections may be given of several quarts of lukewarm or cold 
water. Oil injections seem to be most effective, but do not act for a 
considerable time after being given. Should these efforts remain fruit- 
less, irritating substances may be injected into the large intestine, such 
as concentrated salt solution or pure glycerin, which may stimulate the 
muscular contractions of the intestine. Catharties are usually useless, 
and the more irritating drugs should be especially avoided. Custor oil 
may be given if it is deemed wise to give any cathartic. If there is 
the slightest suspicion of strangulation, one should avoid catharties 
absolutely and administer opium even in large doses. After several 
days there may be a very surprising movement of the bowels as 
the result of this treatment, ‘ashing out the stomach should be 


sac was filled with fecal masses that could be pushed along after en- 
larging the hernial ring. This child died in spite of the large move- 
ments. Certain authors advocate morphine instead of opium, and of 
late years atropine has been recommended. The diagnosis of many of 
these cases is not certain, and in all probability the results are no better 
than when opium is used. Symptoms of poisoning may occur after 
using atropine. 
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INFLAMMATION OF HERNIA. 


‘There are sometimes found in hernias secondary conditions indieat- 
ing some previous inflammation without the patient ever having had 
any severe symptoms, with anatomical conditions that make it highly 
improbable that the hernia has ever been strangulated. These con- 
ditions are also found at autopsy and at operation. The hernial sac and 
contents are usually covered with peritoneum, so that any inflamma- 
tion in this region will show the characteristics of Jocalized | peritonitis, 

Slight cases may be secondary to some mechanical irritation, such 
as pressure from a truss, or some slight contusion, or forcible attempts 
at reduction in a hernia that is reducible although only with difficulty. 
Other cases are secondary to inflammation of the hernial contents, 
especially of the loop of intestine. Enteritis may be associated with 
ulcers, for instance, in typhoid and tuberculosis ; and the inflammation 
following ulcerative appendicitis is also of importance in this connee- 
tion. The appendix is found in the hernia alone or with other 
abdominal viscera, such as the eacum, small intestine, and the omen- 
tum, This structure is liable to become infected, perforate, and pro- 
duce a peritonitis which is walled off by adhesion from the 
peritoneal cavity. Sometimes, however, the inflammation may extend 
to the general peritoneal cavity just as in the ordinary cases of appen- 
dicitis, The condition has frequently been confounded with a simple 
abscess, and the true nature was not recognized until a fecal fistula 
developed. If marked inflammation develops in a small rupture with 
considerable distention of the sac, high temperature and signs of 
strangulation without cessation of the movements or passage of 
one might suspect appendicitis in a hernial sac. In an ordinary 
strangulated hernia the symptoms of inflammation appear later, while 
characteristic symptoms of obstruction have existed for some time. 
Several cases of tuberculosis of the hernial sac have been reported in 
Bruns’, Socin’s, and Helferich’s clinics. The inner surface of the 
sac is covered with numerous tubercles (Fig. 232), and there is con= 
siderable cloudy fluid. Usually the condition was simply part of a 
general peritoneal tuberculosis, Sometimes the inflammation has 
extended to the sac from pnerperal inflammation of the connective 
tissue in the pelvis, or from some suppuration in the vicinity of the 
hernia, These inflammations may produce a serous effusion, or 9 
fibrous deposit, or pus. The micro-organisms may enter from the 
pelvic inflammation or from ulcers in the intestin There are, how= 
ever, cases in which it is more difficult to explain the method of 
infection ; for instance, when suppuration takes place in a sac that 
contains only ngulated omentum, or when suppuration oceurs in a 
sac that no longer communicates with the peritoneal cavity. It is to 
be presumed that at some prior date there was intestine as well as 
omentum in the sac, and that the pus-producing organisms escaped 
from the bowel, which had been reduced or slipped back itself while 
the inflammatory process in the sae continued to develop. In other 
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cases the inflammation seems to be metastatic ; pus organisms deposited 
from the blood-current find conditions favorable for their further 
development. re vag A its linge 

Symptoms.—The symptoms may be slight ; and patients wi 
irreducible hernias are too much accustomed to slight upsets to pay 
much attention to the signs. The more severe , ially the 
suppurative variety, always present a clinical picture. 
‘The hernia becomes larger, tense, and painful. The overlying tissues 
become mdematous and hot. There are general symptoms, such as 
vomiting, colic, and sometimes collapse. It is important to remem- 
ber that the pain in these cases spreads over the entire hernia, and 
is not localized to the neck of the hernia, as in cases of strangu- 
lation. It is also of importance that there is no com) stoppage 
of the bowels. There may be diarrhea or very movements 
with considerable gas. In inflammations with adhesions, observed 
especially when the omentum is down, palpation elicits a distinct sense 
of crepitation which is due to the tearing of slight adhesions. Some- 
times the symptoms develop in such » way that they resemble those of 
an acute abscess tending to rupture externally. 

Treatment.—In the slight cases without general symptoms rest in 
bed, ice, and attention to the bowels will be sufficient. When there 
are severe symptoms indicating suppnration one should not wait long 
before opening the sac, especially as in many cases it is uncertain 


whether or not the local condition is due to strangulation ; and if there 


is the slightest doubt in this direction, an operation is always indicated, 
for reduction by taxis is absolutely counterindicated. 


STRANGULATED HERNIA. 


A strangulation is due to a constriction about the hernial contents 
that renders the rupture irreducible, interferes with the circulation of 
the hernial contents, and when lasting for any length of time is fol- 
lowed by gangrene, An elastic constriction or strangulation and fecal 
impaction or incarceration are distinguished. 

A loop of intestine in the vicinity of the opening to the hernia 
becomes crowded down into the sac. When the increased amount of 
pressure diminishes, the hernial ring, which has been forcibly dis- 
tended, contracts again and grasps the loop of intestine. The same 
mechanism applies when a lange piece of intestine is crowded into a 
hernia that already contained considerable gut. The jammed-in piece 
of intestine cannot liberate itself, and when held down by a very firm 
ring taxis is of no avail. ‘The only help to be had is by splitting up 
the ring. This elastic constriction of the intestine not only fnstens 
the loop in Mewes bat also produces stoppage of the bowels and inter- 
feres with the circulation. In slight cases there is venous congestion ; 
but when the constriction is firmer there may be complete cessation of 


circulation, because the arterial supply is also cut off. The intestine 
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in these cases may be absolutely empty, for the contents may have 
been stripped back while the loop ets crowded down, 

Fecal impaction is aided by the fluid or gaseous contents of the 
intestine. A considerable quantity of fluid or gas is suddenly crowded 
down into the loop of intestine contained in the hernia. When the 
pressure diminishes, the otherwise movable loop is fixed and the con- 
tents cannot be displaced. ‘The hernial ring may be so lange that one 
cannot speak of elastic constriction proper. At the neck of the sac 
there are some diminution in the lumen of the intestine and a certain 
lack of proportion between the ring and the hernial contents. Later 
this malproportion is followed by constriction. ‘The constricting bands 
may be in the sac itself or the immediately surrounding tissues, but 
usually there is one special constricting band, although there may be 
several points in oneand the same hernia. If the intestine is constricted 
in one pes so that the lumen of the gut is about 1 em, (0.4 inch) 
across, liquid contents may be squeezed out under slight pressure. 
If, however, considerable pressure is used, the lumen becomes closed 
and not a drop can pass. This same effect is produced, as shown by 
Kocher, by gradual distention of the intestine above the point of eon- 
striction, so that the chief point is not the fact that the intestinal 
is filled with material, but that the intestine above is distended ; an 
when this portion is filled with air the distended part exerts a certain 
amount of traction on that not distended. This in hernia is followed 
by a sliding downward of the mucous membrane of the portion of gut 
that is not held fast in the loop contained in the hernia, while the 
serosa remains fixed. Kinking of the intestine is also of considerable 
importance, and is more marked the greater the amount of traction 
exerted upon the intestine above by the portion held in the hernial 
sac, The mesentery also comes down with the intestine and crowds 
itself in between the two portions of the gut, so that the intestine 
is flattened against the side of the ring. In certain cases the con- 
striction is due to rotation of the loop at a moment when it is ¢on- 
siderably distended. (Scarpa, Roubaix.) When the constriction is 
elastic, it may be so firm that all the circulation is cut off immediately, 
resulting in complete anemia, although in some cases only the veins 
are interfered with. Even when there is disturbance of the cireula- 
tion at first, it is liable to develop secondarily to distention of the 
intestine with fluid or gas, as shown by Kocher. The congestion is 
associated with secretion of mucus, hemorrhages into the intestinal 
wall, and paralysis of the gut. It happens in this way that in cases 
in which the hernial opening is sufficiently large to allow the intestine 
to pass without constriction that the congested and thickened loop of 
bowel no longer has sufficient room in the ring and becomes secondarily 
constricted, The result of strangulation is finally gangrene. The 
severity of the disturbance, the rapidity of development, and the sec- 
ondary symptoms vary, so that no uniform pictare prevails. It is 
astonishing in how short « time the intestine may become gangrenous. 
The intestinal vessels have few anastomoses, and besides this the fecal 








PLATE XV. 





Strangulated Right Inguinal Hernia. The Sac has been 
opened and its edges are drawn apart by means of forceps. 
The Inguinal Canal and Spermatic Cord have been dissected. 
(Park.) 
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contents of the loop are very apt to decompose rapidly, The intes- 
tinal wall with its disturbed circulation is no loge abe to rei the 
bacteria contained in the loop and gangrene 

The fluid accumulating in the bert sac is eiied Ihe bern the hernial fluid, 
and is generally proportional to the duration of the 
the size of the secreting area. In tops ect hers thee 
usually more, although there is a little disturbance of circulation 
where the secretion is most marked, When the circulation is com- 
pletely interfered with, there is, of course, no fluid at all. This fluid 
is at first clear, amber yellow, serous, but soon becomes reddish, due 
to blood-pi it and blood, and may contain fibrin deposits or emall 
coagula, he fluid may still remain clear under these conditions. It 

ly becomes cloudy, due to the increasing number of white 
blood-corpuseles, and when persisting for a considerable length of 
time has a foul odor. Te Hie Seeeclin Se eres, peng eee re 
entire sac may be filled with decomposing gas. If the 
ion bas lasted for more ian dorentysbes hours, Esebavia dt 
almost always found in the fluid. It would seem, however, as if the 
fluid had a certain bactericidal action, because the micro-organisms 
are not very numerous and seem to have diminished vitality. Cocci 
are usually found first, and later bacilli. There must have been some 
damage to the epithelium of the intestine which allows the bacteria to 
advance through the different layers, which is very apt to be the case 
if there are many small hemorrhages. 

If the circulatory detache er is relieved early, the intestine ma 
recover. On the other hand, if it has existed for a considerable 
of time, a loop of intestine that seems perfectly normal on inspection 
may later become gangrenous even after the constriction is removed, 
The gangrene usually commences in the mucous membrane. The 
layers of the intestine are first infiltrated with blood, in which the 
micro-organisms develop raj Maltiple purulent foci appear and 
extend toward the serosa. ce finally loses its glistening appearance, 
becomes covered with fibrin, is more or less discolored, and the intes- 
tine becomes lax and friable, so that even the slightest amount of trac- 
tion may produce a tear. 

Tt is extremely uncommon to have extensive gangrene from the 
first. There are usually small areas that finally become confluent. 
The disturbances e nutrition appear first in vases where the cirenla- 
tion LA re poly convex border just opposite the attach- 
ment o} lees mesentery. ¢ portion subjected to the constricting ring 
is frequently damaged most, and shows a marked indentation as if 
string had been tied around, The gangrene in this place resembles 
that due to pressure, for it extends from without inward. Even 
before gangrene is at all evident macroscopically, micro-organisms may 
here infiltrated the layers x intestine, reached the serosa, and found 

ir way into the peritoneal cavity, where they lace secondary 
peritonitis, There may also be considerable Pe ilictoer in the 
of the intestine leading to the strangulated loop. Above the hernia 
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there will be occlusion of the bowel and the contents are increased by 
active secretion from the mucous gland. This stagnant material 
rapidly uw putrefactive changes and the intestine becomes 
uickly distended with gus. This distention interferes with the cireu- 
tion and the distended portion of the gut rapidly succumbs to a 
progressing ulcerative process which Kocher has called “stretching” 
ulcers. ulcers may perforate and produce fatal peritonitis even 
when the strangulated intestine itself’ has been successfully relieved. 

Here will be described an average case of strangulation. As a 
rule the patients mention some incidental cause, such as overexertion 
or some awkward motion or straining during stool. Sometimes they 
have partaken of a too hearty meal, or there is some digestive dis~ 
turbance. The moment that strangulation takes place there will be 
an inerease in the size of the hernia and marked pain that as a rule 
extends over the entire abdomen, but which becomes localized within a 
short time in the region of the hernia, Within a comparatively short 
time the individual has a movement of the bowels associated with 
more or less tenesmus. He may pass a certain amount of solid or 
liquid fecal matter, but does not get the desired relief. There is a 
distinct sense of obstruction felt as if at a certain point the intestinal 
contents and the gases could not be pushed out, The patient endeay- 
ors again and again to relieve himself by going to the eloset ; without 
snecess, however, even with the aid of injections or cathartics, At 
the very onset of the pain there is liable to be nausea and vomiting, 
which may at first be more or less connected with taking food or 
liquids, although the gagging and vomiting may not cease even when 
the stomach is perfeetly empty. The hernial swelling becomes lay 
and harder and sensitive to pressure. The intestinal contraction 
becomes more marked and is associated with colic and borbor 
The vomiting, which at first consisted of stomach contents, becomes 
more abundant and is mixed with bile. After the vomitus has had 
a distinetly offensive odor for some time a considerable amount of 
dirty greenish-brown material, resembling a decomposed loose moye- 
ment of the bowels, is suddenly voided by mouth, frequently without 
any vomiting effort or gagging, just as if the stomach and intestines 
had overflowed. : 

Tn certain cases the general condition may be comparatively good, 
although the vast majority of the patients are very sick, restless, and 
anxious, and refuse all food because of the fear of vomiting. The 
pulse becomes small and increases in rate, the respiration ves 
superficial, the extremities become cool, the tip of the nose looks 
pointed, the mucous membranes and ears are cyanotic. The patient 
is covered with cold perspiration and the temperature is sbnormal, 
Many patients collapse in this stage with noticeable subjective euphoria 
without there having been any other complications. 

In other cases peritonitis develops, The abdomen becomes dis- 
tended, the skin is dry and hot, the face is reddened, and the tempera- 
ture may rise, althongh not necessarily, Symptoms of peritonitis may 
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appear suddenly after perforation, or develop gradually, and the onset 
may be associated with quite noticeable subjective so pide This 
does not last long, however, for the patients soon weak, the 
pulse thready, and the facies pale and pinched, with a fatal result 
within a short time. In the meantime the hernia has undergone 
certain secondary changes. It is harder, the overlying skin is 
reddened and cxdematous and is tender to touch, The odema extends 
to the surrounding regions, and sooner or later one region bulges and 
shows distinct fluctuation. The skin becomes discolored here and 
ruptures. Decomposing pus and foul fecal matter are frequently 
passed in large quantities through the opening. This rupture may 
take place without involvement of the general peritoneal cavity, 
because adhesions may have formed between the intestine and the 
wall of the sac before the loop of gut became gangrenous. The peri- 
toneal cavity is completely walled off in this way. When rupture 
does occur, it takes place first into the sac, an event that is followed 
by violent suppuration and inflammation that extends to the overlying 
tissues, which rapidly disintegrate. There are cases in which rupture 
of this sort takes place in a very short time and along the shortest 
route, so that the patients are suddenly relieved of all the annoying 
symptoms. This is, however, exceptional. Fecal abscesses of this 
sort usually undermine the different layers of tissue, form pockets, 
and involve the tissues diffusely before they reach the surface, In 
these cases it may take considerable time before all the individual 
pockets empty themselves, and the skin may be destroyed as far down 
as the middle of the thigh and over the lower balf of the abdomen. 
Even when the peritoneum is not involved, therefore, these fecal 
abscesses are a source of much d: to the patient, and 95 per cent, 
of the strangulated intestinal cases left to themselves die. The causes 
of death are: (a) immediate shock, due to the effect of strangulation 
upon the nervous system ; (4) collapse later, associated with symptoms 
of intoxigdial (c) peritonitis with or without rupture of ba - 
grenous intestine; (d) severe fecal ration ; (¢) complications, 
pin as pnenmonia, o and some let of inanition we shes an arti- 
ficial anus is formed. 

—An accurate history is very important, but the patients 
are very likely to make false statements or give a very indifferent 
description. Many patients do not know what a rupture is, or 
whether they have had one for a long time. They cannot state 
whether the hernia ever went back, or whether it is larger or smaller 
than it was formerly. Dread of an operation leads the individual 
to belittle his symptoms, or to claim that he feels considerably better 
during the last few hours, It is very important to find out what the 
first symptoms were: whether there was a change in the size of the 
hernia, and whether there was immediate pain, nausea, or vomiting. 
A strangulated hernia is irreducible. It becomes larger and harder, 
and after a certain time is sensitive to pressure. The increase in size 
and tension is the result of an increase in the contents of the sac. 
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The tension of the sae is increased by the additional intestine, the 
increased amount of fecal contents, and by the fluid accumulating in 
the intestine and outside in the sac. If the hernia was irreducible 
beforehand, the fact that when it becomes st ted ing 
straining do not influence the tension is an Ginter liagnostic 
Ne f the intestine becomes gangrenous, the clinical picture will 

that of fecal suppuration. i 

When the obstruction is complete, no fecal matter or gas will be 

In the early stages the lower intestine may be empti 
although without relief to the patient. In rare cases when a loop 
small intestine from the upper part of the gut has become strangu- 
lated, there may be a profuse loose movement due to the increased 
transudation into the lumen of the gut and increased peristalsis 
(cholera herniare, Malgaigne). When only a section of the wall of 
the gut has become strangulated, there may be sufficient lumen left to 
allow the passage of fecal matter and gas. 

Meteorismus above the strangulated loop is a further result of 
obstruction, The condition is not necessarily the result of occlu- 
sion, and develops only when the absorption of gas from the in- 
testine takes place less rapidly than it is formed. There are cases in 
which the gut above is not distended, although the lumen below is 
completely occluded, It is, however, always present when the cireu~ 
lation of the intestine is interfered with, and is found almost constantly 
in the strangulated loop itself. The intestine here may be under such 
pressure that the condition is not noticed, but on opening the hernia it 
will become evident under how great tension the intestine has been, 
for the strangulated loop may suddenly distend enormously, This 
type of distention has been called by Wabl and Kader “local meteor- 
ismus.” Besides this local variety, there is a type due to congestion 
with secondary paralysis of the muscles of the intestine, followed by 
accumulation of gas, because of the rapid decomposition of the fecal 
contents and intestinal secretion. 

Vomiting is a further result of obstruction, and will become fecal 
sooner the higher up the strangulated loop of the intestine. When 
the strangulated loop belongs to a portion of the gut lower down, this 
symptom may be absent. The vomitus consists of decom; 
fecal contents, which is voided in large quantities long after the 
patients have ceased to take food. It is in all probability largely 
composed of increased secretion of the irritated intestinal mucous mem- 
brane. Besides this fecal vomiting there is another variety whieh is 
due purely to some nervous influence, The poisonous products of 
decomposition become absorbed and are a distinct additional danger, 
The more sudden the strangulation develops and the more pronounced 
the symptoms due to bruising the intestine—i. ¢., symptoms that 
appear when the intestine is injured in a similar way, such as a blow 
npon the abdomen or with peritonitis or torsion of the testicle or 
ovary. These symptoms, due to the effect upon the nervous system, 
are grouped together in the term “strangulation shock.” By this is 
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meant considerable disturbance of the general condition, nausea, con- 
tinued erin, small pulse, pallor of the skin and mucous mem- 
branes, and cold perspiration. Vomiting in these cases bears no rela~ 
tion to the kind or quantity of the intestinal contents. The effort to 
vomit is a reflex matter, and it is characteristic that this variety com- 
‘mences immediately after strangulation has taken place ; therefore at a 
time long before the intestinal contents can have become stagnated. 
The physiological explanation of strangulation shock is given in 
Goltz’s well-known experiment. This variety of disturbance is espe- 
cially characteristic of the severer types of elastic constriction that in- 
terfere most with the nutrition of the intestine. The pain, which is also 
due to irritation of the nerves, is sometimes very violent, although cer- 
tain patients are perfectly indolent, and it is by no means justifiable 
to conclude that the strangulation is of moderate just because 
this symptom is absent. There are certain complications that need 
Peston ma ede pert or may develop Ely be 
Peritonitis may be to ration or may ly 

of bacterial infection. Pe foration is ‘ized by sudden violent 
pela spreediig aves the entire abdomen, which becomes uniformly 
dist so that the liver and splenic dulness is completely covered 
up. The pulse is small and rapid, respiration is it |, the ex- 
tremities are cool, and the facies is the so-called facies Hi; at 
When peritonitis develops slowly, there will always be a slight rise of 
temperature. The abdomen becomes tense, due to reflex action, and 


is also distended. There will be complete cessation of intestinal peri- 

stalsis, Pneumonia is a further complication. There will be small 

lobalar foci of inflammation, due partly to emboli from thrombosed 

mesenteric veins and partly to metastases of the peritoneal sepsis. 

Oliguria, and even anuria, are the results of the diminished amount 

of water contained in the body, a condition which is Rs Wee 
e 


associated with albuminuria because of the damage to tl 


epithelium. 

Diagnosis—The diagnosis is easy when the history shows that 
there has been a previously movable hernia which has suddenly be- 
come immovable, combined with the appearance of the above acute 
symptoms. When these symptoms are absent, the difficulties may be 
great indeed, and even the most experienced surgeons may err. 
gravest error is to assume that there is no strangulation when such is 
really present and remains inactive. The error of operating without 
finding strangulation is less to be feared, because, provided the technic 
ba fost patient is very liable to profit. In cases in which there 
is doubt about the diagnosis one should always proceed as if a strangu- 
lation existed ; and if one does not adhere to this hanl-and-fast rule, 
he will sooner or later meet with disaster. The examination should 
be methodical and thorough, and one should never overlook the fact 
that several ruptures may be present at the same time. Many cases haye 
been reported in which an irreducible but not strangulated bernia was 
operated upon, and on autopsy a strangulation was found elsewhere. 


idney 
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ieee ie ne d 

ly investigated. strangulated hernia cannot r 
that the most important thing is to show that the mass e 

the abdominal cavity. The peduncle may allow a certain am 

lateral motion, but motion upward and downward will be es l 
limited. When the hernia is deep seated, so that there is no mass £0 
be felt, increased resistance and localized ‘pain are of importance, as 
will be considered in connection with Obturator Hernias. 

The results of percussion are not reliable. The 
tine is frequently emptied or contains no gas, or the gas 1s neo 
on account of the lange amount of hernia water. A tympanitic note 
may be also ped by the gases of decomposition when the bei 
tine has become perforated and when there is fecal suppuration, In 
these cases, however, there will be as a rule emphysematous crackling” 
‘on percussion. 

The eral symptoms are the safest guide to the ‘of the 
fons Violent Daattiog at the onaey collapee, pre more 
importance than the loeal findings, especially as in the severe elastic 
constrictions that shut off the arteries the hernia itself may not be 
under any great tension. Later will be considered the absence of 
marked symptoms in severe eases of strangulation of the lateral wall 
of the intestine. The more insignificant the hernia appears, the more 
careful should be the examination. One should never be satisfied with 
probabilities, but should determine the conditions eee definitely. 

There is no doubt that strangulation of a smal! omental hernia may 
also produce severe symptoms : vomiting, fecal obstruction, calles 
although the tumor is not under so great tension and the tenderness in 
the region of the nec not so marked as in cases in which the intes- 
tine is involved. tumor feels solid, there is less disturbance of the 
general condition, and if there is fecal’ obstruction there is as a rule 
passage of gas. For this reason, one should never consider that the 
condition is one of strangulated omentum unless the symptoms are: 
slight. Besides, with a hernia that is evident on inspection and is 
irreducible, there may be an internal strangulation in the region of the 
hernial ring or at some other place in the abdominal cavity. 

ut times marked y between a strangulated hernia 
i obstruction elsewhere. The author 
ium and washing out the stomach 
cult, because this may improve 
sure, but does not improve the st 

onditions improve, but this is only too 
en fatal result which shows the error in 

method of treatment. 

1 inion as to whether a portion 
of the wall of the intestine can become strangulated or not, Those 
authors that deny the possibility of this condition claim that the intes- 
tinal tube bulged in the affected region beforehand, and that this bulg- 
ing increased because of the strangulation, or that the strangulated 
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rtion of the wall was held firmly to the hernial sac by adhesions. 
These bersiaa are almost always small and have narrow righ Sosteis 
obturator 


ie 


onset and the initial strangulation shock i 
these cases. 

Srrancutatep Oxextus.—The mechanism is the same as that 
considered in connection with the intestine. The piece of omentum 
that becomes caught swells on account of the disturbed circulation, and 
thrombosis or gangrene with inflammation in the sac is apt to develop. 
The symptoms do not appear so rapidly as those in connection with 
the intestine, because the vessels are more or less protected by the fat 
and there are no intestinal bacteria to be dealt with. 

The symptoms are not so marked, although there is almost always 
intense pain at the onset, not only in the hernia itself, but in the 
abdomen, especially in the epigastric region. The hernial swelling 
becomes larger, firmer, sensitive to ure, and is dull on ion. 
On legs it may be possible ciel anasingial of omentum 
until the amount of hernia water makes this impossible. Vomiting is 
not uncommon at first, but the movements of the bowels and the 
passage of gas are not interfered with, The general condition remains 

Vou. IV. —M 
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fair, and in some cases the appetite may not be interfered with. The 
condition may last for several days, and recovery may take place spon- 
taneously. The symptoms subside gradually, The omentum, how- 
ever, is irreducible and rolled up into a ball. After a while it will be 
possible again to distinguish certain lobes and strands on palpation. 
Gan, is uncommon, and when present there is usually suppu- 
ration in the hernial sac or between the individual parts of the omen- 
tum. The sac becomes ruptured and the pus reaches the surface. 
After incision or after spontaneous rupture, gangrenous, tabs of 
omentum are thrown off and the abscess cavity gradually closes. 
Cases have been reported in which the suppuration extended to the 
abdominal cavity, although this is an uncommon accident, Certain 
cases of strangul omentum present such severe symptoms that they 
are confounded with strangulation of the intestine. There may be 
complete obstruction to the passage of gas and fecal matter, collapse, 
- and even fecal vomiting. In all probability a loop of intestine was 
strangulated in these eases besides the omentum, and slipped back of 
itself or during attempts at reduction, so that on operation nothing but 
strangulated omentum could be found. Attention is called again to 
strangulation shock due to irritation of the peritoneal nerves. 
Crrsicat Varieties or Srraneuviatep Hersta.—The charac- 
ter of the st lating band, the severity of the condition, the length 
of time it has lasted, ete., all influence the clinical picture consider- 
ably, The above described conditions apply to an average case, 
although there are widely differing conditions between the most severe 
acute cases and the slight cases, so that it has seemed advisable for 
practical reasons to subdivide hernia into superacute, acute, subacute, 
and chronic. In the acute types that are due to elastic constriction as 
a role, the general symptoms are the most marked. There will be 
from the onset shock, cold perspiration, pallor of the extremities, 
cyanosis of the face, anuria, weak pulse, and early facies Hippocratica, 
combined with frequent vomiting from the first. This severe general 
disturbance is as a rule combined with considerable damage to the 
strangulated gut itself. In a number of cases reported the intes~ 
tine -bas become gangrenous within twenty-four hours, It is mot 
uncommon for these patients to die from the first shock without there 
being any gangrene of the gut or any peritonitis, Certain of these acute 
cases present a clinical picture resembling cholera, as already mentioned. 
In other cases the nerve symptoms are most marked. There will be 
muscular spasms, convulsions, delirium, and attacks resembling uremia. 
are, on the other band, severe cases of strangulation that are 
angerous to the gut itself, associated with only lights 
pulse 


—so slight that the general condition—a 
te absence of pain and yomitin ; leads the 
de d. These latent types of pie ae 
hernia of the intestinal wall, and are 


testine becomes gangrenous within a 
ynce of alarming symptoms. 
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Chronie strangulation is noted especially in connection with large 
hernias with large openings. The symptoms appear ually and are 
easily overlooked, especially if the hernia is irreducible. The loss of 
appetite, obstipation, slight colic, vomiting in connection with the taking 
of food, are the only symptoms that are noticeable for several days. 
Then suddenly the symptoms become worse. These types Mat to 
to the clinical picture of obstruction with internal closure of the 
intestine, 

Treatment.—The strangulation should be removed immediately. 
Time is very valuable, for there are ions that prove fatal 
within a short time, and one should never allow any time to pass just 
because of the dread of deciding so grave a question. There are two 
methods of reducing the strangulation: (1) bloodless reduction by 
taxis, and (2) herniotomy. All other aid is only of accessory impor- 
tance. 

Taxis.—The most important thing about this method is that it 
should not be fractared too energetically or for too great a length of time. 
Many operators object to taxis in any case of acute ion, for 
this is one of the methods which consumes valuable time ani 


is justifiable, such as those in which the strangulation is evidently not 
dangerous ; therefore in cases in which there was no acute onset, no 
severe era due to intestinal crushing, and in which the general 


symptoms due to intestinal strangulation are very slight. Then again 
vee the hernial ring is very large, especially if previous attacks of 
strangulation have been successfully overcome by taxis; and finally in 
the cases in which the operation is bound to be very difficult and dan- 
gerous; therefore in old with large hernias, where not only the 
operation itself, but the long rest in bed is a source of danger. In 
young children taxis is justifiable because it is difficult to the 
field of operation clean and complications in the wound are not un- 
common, Certain authors claim that it is justifiable to try taxis in 
those cases in which one reaches the patient immediately after the 
appearance of symptoms. 

Taxis is absolutely counterindicated in cases in nich small ous 
‘ive rise to severe sym especially to ition 
aks at first, and in posite ideactdtir het have existed for some 
time and produced disturbances of nutrition in the intestinal wall, and 
in cases in which there is considerable fluid in the sac. The method 
of treatment will depend upon the judgment of the mips ina 
given case; but in any case in which taxis is to be applied the patient 
and relatives should be told that the measure is only experimental, 
and that an operation may be necessary, Before voring to re 
duce the hernia in this way the bladder should be emptied by means 
of a catheter if necessary. The lange intestine should also be emptied 
by means of large enemata, and the stomach by means of a stomach- 
tube, This latter measure does away with the vomiting after an anies- 
thetic, and should never be omitted when there is fecal vomiting. 
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reduced, care should be taken that this does not come down agai 
No definite time can be given ; neither can it be stated how much 

is permissible, although generally a few moments will be sufficient to 
indicate whether on angers efforts are to be successful or not. In 
large hernias it is justifiable to spend a little more time, because 
the constriction is not liable to be so firm. After the intestine has 
been reduced, a finger is pushed into the hernial opening with the 
overlying «kin. One should be convinced that the entire hernial 
canal is free, and that no suspicious mass can be felt within the abdo~ 
men. It should also be determined whether the sac is still outside or 
not. Care should be taken to prevent the hernia from coming down 
again by using a truss or some special bandage, such asa spica. 

There are certain dangers connected with taxis. It is evident that 
if the intestinal wall i teeta ae it lag and oat the 
decomposing contents will enter general peritoneal cavity and pro- 
duce peritonitis. It has also happened that an approximately normal 
intestine has been ruptured by the use of too much force, and that the 
mesentery has been torn from the intestine for a considerable distance, 
followed by hemorrhage into the abdominal cavity. The amount of 
pressure used was so great that the svc ruptured and the water and the 
loops of intestine escaped into the surrounding tissues. Aside from 
these disastrous results, due to lack of judgment, there remains to be 
mentioned the apparent reduction or the reduction en bloc. In these 
cases the manipulations are to all appearances successful, The hernia 
becomes smaller and recedes. In spite of this the intestine is not 
liberated, but is simply displaced fm tofo, and the result is only 
apparent. 

With complicated hernial sacs, consisting of several cavities, a 
superficial portion of the hernia may be pushed back into one of the 
deeper seated cavities, a condition which makes matters still worse. 
The so-called inguino-interstitial hernias and the inguinoperitoneal or 
cruroproperitoneal hernias belong to this group, as the diverticula 
of sacs, In these cases taxis is usually successful without any great 
amount of force, and the intestine appears movable, so that the operator 
comes to the conclusion that the hernia has been reduced. In other 
cases in which attempts at reduction are at first unsnecessful and are then 
increased, it may hay that the sc with its entire contents is loos- 
ened and pushed hack into the abdominal cavity. Again, the parietal 
peritoneum is lifted off and the sac with its contents lies in the sub- 

‘itoneal connective tissue. Strangulation persists and the conditions 
a still more unfavorable. In these cases it is to be presumed that the 
constriction was at the neck of the hernia itself. This accident is 
favored by the habit of some patients of reducing the sac after they 
have reduced the hernia itself. In these cases the neck of the sac may 
be a0 movable that arvery slight amount of force is sufficient to pro- 
duce a reduction en bloc, and not infrequently this accident happens 
to the patients themselves, The constricting ring itself is frequently 
small and fibrous, (Franz, Eiselsberg.) Occasionally this accident 
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reported fatal cases of this sort. If taxis is tried in a case in which 
‘the hernial fluid contains pathological microbes or in which there is a 
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small perforation of the gut, fatal peritonitis may develop mpidly. 
This danger exists even in hernias that have been strangulated only a 
short time. ‘The author will consider certain other disturbances that 
appear later in spite of successful reduction, in connection with herni- 
tomy becanse these conditions develop after an open operation in the 
same manner. Prolonged and violent efforts at reduction are abso- 
lutely counterindicated, as is also aspiration of the hernial contents. 
A paralyzed loop of intestine does not close over after removal of the 
needle, and the chances of successfully operating are reduced. Ether 
sprays, as recommended by Richardson, and ice-bags may diminish the 
tension in large hernias that are associated with but slight sym 
of incarceration. In these cases the author does not object to the use 
of sand-bags or elastic pressure, as recommended of late by certain 
authors. 

Hersioromy.—The patient should always be prepared for 
tion before taxis is tried. ‘The region should ec shaved and eecabbadl 
with some disinfectant after cleansing with liquids that dissolve the fat 
of the skin, Other things bei Saha or i ae 
used as an anesthetic, but as a rule the latter is to be preferred. If it 


should be necessary to resect the gut, one may stop the anesthetic at 
this time. When the general condition is poor—i. ¢., with heart dis- 
ease or kidney trouble—it is best to use a local anesthetic, and some 
authors use local anwsthesia in all severe cases. Schleich, Mikulicz, 
Hofmeister, and Petersen, all recommend infiltration anmsthesia and 


praise its advantages, The latter author claims that the mani 

are much easier, and that if it is necessary to wash out the intestine, 
this can he done much more easily. Cushing’ anwsthetizes the iliohypo- 
gastric nerve at the lower margin of the internal oblique and the ilio- 
inguinal and genitocrural in the inguinal canal with a 0.5 to 1 per cent. 
solution of cocaine. Mikulicz reports inflammatory conditions of the 
longs after infiltration anesthesia, processes ordinarily claimed to be 
due to the use of a general anwsthetic. 

Herniotomy may be subdivided as follows: 1, skin-incision; 2, 
exposure of the sac; 3, opening the sac; 4, relieving the constriction 
and inspecting the viscera; 5, reduction; 6, digital examination of 
the abdominal cavity ; and 7, obliteration of the hernial opening and 

Generally speaking, the skin-incision is made over the most promi- 
nent portion of the hernia; in inguinal ruptures therefore from the 
region of the external ring downward over the scrotum; in femoral 
hernias, from about the level of Ponpart’s ligament downward over 
the lange vessels to the lower margin of the hernia, and in umbilical 
hernias « longitudinal incision is usually made. One should be care- 
ful not to injure the sac or the intestine, an accident that may readil 
occur in femoral hernias, and in hernias where there is considerab! 
cicatricial tissue because of some ‘ious inflammation or when the 
patient has previously been for « hernia. 

4 Lilienthal, Ann. of Surgery; Matas, [bid 
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The length of the incision depends largely the 

Wize but asa rule one should not make a ame than is 

ways heal without 
complication. The incision at any rate should be sufficient to expose 
the field of operation pags ean It is « 1 
after Bassini’s method to make the incision i 

If the individual Inyers envering the sac are dissected off one 
one, there will be Sonera laceration of tixsue, so that it 
better to carry the dissection down to the sac in the region of 
and then strip off all the layers together with a piece of gauze 
the handle of a scalpel. It is always easier to dissect out a sae whi 
it is unopened and under tension. If, however, there is any 
that the hernia is gangrenous, or that there is pus in the en 
amount of laceration and dissection should be limited as mi 
sible. The overlying layers are of interest anatomically 
nection with the development of hernias, but are of little 
importance, and frequently cannot be found because of varii 
secondary changes, such as adhesions, ete, 

When the sic contains fluid, it may easily be recognized. It is 
somewhat more dense than the overlying layers, and frequently con- 
tains very few vessels. Sometimes the intestine or the omentum can 
be seen to move within. The accessory layers are sometimes enor 
mously thickened, or are so adherent to the sac-wall that they form but 
a single layer, ‘There may be no hernial fluid and the contents of the 
sic may be closely adherent, so that conditions vary extremely, and are 
sometimes difficult to recognize even by those most experi 

‘The presence of eysts, which are not uncommon in the hernial region, 
makes things especially difficult, and one should slways be prepared 
to find some anom: condition. These cysts frequently resemble 
the hernial sac, or may be the result of an obliterated sxc. While 
operating upon a femoral hernia the author found two small cysts and 
behind them a gangrenous hernia. Lipomata may also give rise to 
difficulty because the overlying layers may be mistaken for the sac 
and the fat itself may be aken for omentum. The bisner up the 
sac is freed, the less the alty met, and the individual structures 
may be recognized and separated. The adhesions in the canal are not 
apt to be so great, and it is much easier to dissect the sac off from 


his 


pet 


Aon 
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Petit’s operation without opening the sac has been discarded, and 
at the present time all surgeons open the sac and inspect the contents, 
The wall 0 two places and a small nick made with a 
knife. When fluid runs out of the opening, it is easy to introduce a 
director and enlarge the opening ; but when there is no fluid in the sic 
those places are avoided where intestine is in close approximation 
to the wall. If no place can be found where the intestine is not in 
contact with the sac, then it may be better to open the sac by blunt 
dissection with forceps or a director. One should always remember 
that one may open in a place where the suc-wall consists of the attach~ 
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ment of the large intestine, for instance. The muscular structure of 
the intestine will indicate the condition ; but if the intestine is opened, 
it should be closed again immediately and an attack made upon the 
opposite side of the sac. The liquid contained in the sac should be 
received in a sterile dish and examined as to quantity and quality. 
One cannot draw positive conclusions as to the condition of the gut. 
from the nature of the fluid, but a certain amount of information can 
be obtained. If the fluid is clear and serous, the intestine is in all 
probability in good condition. The presence of a little blood-pigment | 
or of blood is not indicative of serious trouble. If the odor is bad, 
the conditions are apt to be more troublesome, although at times the 
water may be very foul and the intestine be perfectly viable. When 
the hernial fluid is cloudy, or there are hits of fibrin, the intestine will 
be gangrenous in all probability, and there will be no doubt at all 
when on opening the sac gas and fecal matter escape. In any case 
it is probably best to wash out the sac with some antiseptic solution 
and remove the micro-organisms mechanically as ly a8 possi- 
ble. The sac is then wiped out with considerable care so as not to 
push the intestine back into the abdominal cavity. 

The constricted region of the intestine should be carefully exam- 
ined, because there is frequently considerable damage bere while the | 
remaining portion of the gut does not show much disturbance. For 
the purpose of inspection, the strangulated gut should be pulled down, | 
a that can be taken without | emt) division of the constric~ 
tion bands only in very exceptional cases. It is a distinct advance that 
the constriction band is no longer divided with Cooper's hernia-knife, 
but dissected down to the constriction tai by layer. Any method 
which is associated with the danger of still further damaging a loop 
of intestine that is already in a precarious condition is tate con- 
demned. When a loop of intestine is pretty nearly ruptured, and is 
held intact only by the adhesions mena the constriction bands, any 
additional pressure, such as that used by introducing a director into 
the ring or by pulling upon the loop of intestine, will be sufficient to 
tear the gut. ‘The backed-up fecal matter rushes out and will almost 
always infect the peritoneal cavity with disastrous result. The author 
therefore prefers to dissect down to the constricting band layer by 
layer and tie off the vessels one by one, cut adhesion bands, and avoid 
traction upon the intestine, so that the friable loop of gut is exposed 
and isolated with the least amount of damage, It is sometimes ad- 
visable to make the first incision over the neck of the sac and expose 
this before the sac itself is opened, a method recommended by Bassini 
in his first publication. The skin-incision is made over the inguinal | 
region, and the aponeurosis of the external oblique is split as far as 
tie tne ring. The cord and the sae are Ji ont oF 
the sac separated without any traction being neck, and 
the constricting portion divided. Tadotn at alban is very 
easy with this method, and radical operation may follow if advisable, 
just as if the hernia had been reducible from the start. This method { 


testine may be perfectly viable; but when there are dirty grayish- 
brown spots the intestine is in all probability gangrenous. Certain 
authors advise scratching with a needle ; but this is not to be recom- 
mended, because it gives no reliable information. If there is any 
doubt as to the condition, it may at times be of value to move the 
intestine about in warm salt solution, when it will be soon seen whether 
the consistence improves or not. 

If one has come to the conclusion that the intestine may be re- 
placed, this should be done in such a way that the hernia cannot 
come down again on straining. The omentum is frequently in 
good condition even when the intestine has become gangrenous, 
although it frequently shows changes that lead one to consider that it 
is best not to replace it. One should not be too radical in this diree- 
tion, because a thick omental stump may become adherent in the 
region of the hernial ring and later cause internal strangulation, If 
the omentum is inflamed and extensively adherent, either in its indi- 
vidnal parts or rolled up and adherent to the sac, or when certain 
portions are thrombosed, there is no doubt that it is better to pull 
it down and tie it off where it is healthy. These ligatures should not 
be en masse, but should be near together, because this is the best wny 
of avoiding secondary hemorrhage, and there is less liability to the 
formation of strands and adhesions between the intestine and the 
abdominal wall. A piece of omentum that has been pulled down for 
the purpose of liguting off slips back into the abdominal cavity very 
readily, whereas omentum that has been rolled up and inflamed is very: 





STRANGULATED HERNIA. 539 


“apt to stick in the region of the hernial ring and produce undesirable 
complications. Any adhesions between the sac and the omentum 
should always be tied off. When the intestine is adherent to the sac, 
it may be very difficult to separate the two because of the danger of 
tearing the gut. Rather than use force, it is better to resect a portion 
of the sac and leave it adherent to the gut that is to be replaced. In 
very exceptional eases the adhesions are so extensive that the gut 
cannot be unfolded. In these cases the intestine cannot be replaced 
or the whole loop may have to be resected. Eliselsberg resected 3.5 
‘metres (11 feet) of intestine in a case of this sort. 

Even when the hernial ring has been considerably enlanged there 
may be great difficulty in ing the gut. The manipulations are 
the same as those of taxis. portion of the gut nearest to the ring 
is first replaced afar an sttacape ha fees taut  atasdey Cm 
tents of the back into the abdominal cavity before replacing the 
loop itself. If the surgeon does not succeed with one loop, he should 
‘oy another, Urata nye neers ee ee 
Joop slips back is surprising. If one piece of gut has been replaced, 


it is usually easy to replace the rest. Cases, however, occur, especially 
large inguinal hernias, in which the difficulties can be overcome only 
after the contents of the gut have been drawn off with a small aspirat- 
ing-needle. The wound should always be closed with a stitch, If 
the contents are chiefly fecal, it may be necessary to use a large-sized 
trocar or incise the gt transversely, which is still better. It is evi- 


dent that the must be carefully protected against infection, 
It should be packed with ganze and covered with a piece of rubber 
tissue that has been soaked in sublimate solution. This forms a 
smooth surface to which the fecal matter does not adhere and can be 
easily washed off. After the intestine has been emptied in this way 
it is usually easy to reduce the entire hernia, Sometimes the loop 
that has come down is twisted around its axis, an accident that inter- 
feres considerably with reduction. When this is untwisted, however, 
the gut usually slips back very readily. 

After replacing the intestine a finger should be introduced through 
the hernial canal into the abdominal cavity, so as to ascertain whether 
the inner surface of the hernial ring is perfectly free, and whether the 
loops of intestine in the immediate vicinity are perfectly soft and mov- 
able. One should not overlook the fact that reduction en bloc some- 
times occurs even after herniotomy. One should remember expecially 
that the intestine may escape into the subperitoneal connective tissue 
through the openings that have been made while dividing the constrict~ 
ing ring, or that the intestine may slip into a pocket or a split formed 
by an adherent strand of omentum in the region of the ring. 

There seems to be no uniform opinion with reference to treatment 
when the intestine is gangrenous, Hofineister and Petersen are of the 
opinion that the gut should be resected immediately. This method of 
treatment corresponds also to the views of Kocher, Korte, and Mikuliez. 
When the intestine is gangrenous, the abdominal incision should be 
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imal end out over the leg or over the edge 
necessary, the mesentery may be divided. 
the intestine be washed out with a tube. The amount of intestine to 


tely gangrenous, although many of his cases had only 4 em, 

es) of gangrenous gut, and 5 of the cases were hernias of the 

ent - Tn one case 4 om. (1.6 inches) of the intestine were gan- 
‘(grenous, nd 75 cm, (29 inches) had to be resected. Kocher considers 
that distinct pulsation is the most valuable sign of good nutrition, and 
that one should err on the side of resecting too much rather than oper- 
e ough donbtful tissue. , According to Trzebicky, 2.8 metres 
t) of intestine may be resected without interfering with nutrition, 

and Fautino resected 3.1 metres (10 feet) and Raggi 3.3 metres (10.8 
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feet) without any evidence of subsequent disturbance. Kocher con- 
siders that the mesentery is best tied off in small pieces close to the 
intestine, after previously crushing with pressure-forceps. Hofmeister 
usually takes out a wedge-shaped piece. Kocher usually makes an 
end-to-end suture with double continuous stitches. Hofmeister insists 
upon a lateral anastomosis, after Frey, with an opening at least 
6 em. (2.4 inches) long. While dices the first two rows of sutures 
the proximal ends of the gut which is to be resected may be pulled out 
over the edge of the table so as to drain off the fecal contents. The 
conditions fayoring nutrition are very good with lateral anastomosis, 
and the opening should be made as near as ‘ible to the mesentery so 
as to have the normal function restored immediately. (Kaitiner.) Czerny 
prefers a Murphy button, and Petersen considers that his good results 
are largely due to the nse of this appliance. The amount of time 
saved is considerable and the joint is perfect from the first. The 
button is discharged as a rule in about eleven days. After an end-to~ 
end suture, the intestine is washed off repeatedly with warm normal 
salt solution and then replaced in the abdominal cavity in a position 
that favors passage of the intestinal contents, This is imy be- 
cause a piece of intestine that has been united by sutures bas lost a 
certain amount of its power of motion. A radical operation may be 
done after an intestinal’ resection only in very favorable cases ; for in- 
stance, after resection for hernia of the lateral wall of the intestine 
where the gut was not ruptured. In all other cases, and especially in 
the cases in which there is considerable fluid in the abdominal cavity, 
it is best to pack the wound, This packing should not plug things off, 
but should act asa drain. Those cases in which there is extensive 
peribernial suppuration or general peritonitis, and those cases in which 
the general condition is bad, should not be operated upon in this 
manner, According to Hofmeister, when one decides to make an 
artificial anus, it is practically synonymous with declaring the case lost. 

One should never replace trea of intestine when there is any 
doubt as to its condition. If the general condition is fair, and if the 
surgeon with local anssthesia, it may be well to follow 
Kuzmik’s advice and split the hernial ring, place the loop of intestine 
in question between two moist gauze compresses, and allow warm salt 
solution (40° C., 104° F.) to flow over the gat for about balf an hour. 
Sometimes the intestine will recover completely and pulsation may be 
restored in the vessels of the mesentery. If any doubt remains, the loop 
should be resected. Various authors have recommended leaving the 


gut exposed upon the abdominal wall and awaiting develo ts. The 
results of this method of treatment have not been peters pearaent ar 


because it is evident that the intestine is at a disadvantage, and 
after a certain time it is difficult to replace’ the loop. The passage of 
feces is interfered with, and the proximal piece of intestine is placed 
under very disadvantageous Se Adhesions and kinks occur 
frequently. In Tiibingen 3 of 4 of the patients treated in this way 
died. After resection of any hernia, when the wound is left open, 
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short time, Although this method seems very plausible, still the 
author prefers to resect the intestine, because the amount of interfer- 
ence is practically the same. ITf there is any reason for not resecting, 
Riedel’s method of drawing the loop of intestine out of the hernial 
ring and opening the same for the purpose of émptying, may be made 
Seat Within a short time a es: of pthc la) forms. These 
patients recover from the shock of strangulation provided there has 


s¢ it is easier to distinguish the limits of the healthy intes~ 
tine. Besides this, the immediate danger is much less, Most of the 
fatal cases after primary resection occurred in the first twenty-four 
hours after operation. The method of uniting the intestine over small 
gangrenous areas, or over suspicious areas, especially in the Panes that. 
has been constricted, is dangerous and not to be recommen Fatal 
perforation took place in 3 of 5 cases in the Heidelberg clinic, and 
there is also danger of stenosis on account of the extensive invagina- 
tion. Should it after all be considered advisable in a given case to 


to resect, and in many eases a wi 
out of the gut without operating upon tl 
i nt simply to 
mutate the gangrenous portion of the intestine. This, however, is 
ntly not sufficient to give the perfectly free passage that is neces~ 
if the operation is to be in any way Lied 3 Should division 
he hernial ring also prove insufficient, then the intestine must be 
drawn down and tacked to the sac with a few stitches. In spite of 
these measures the intestine at times does not empty itself, gan- 
grene progresses, and fatal peritonitis results, 
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Statistics. —Brans and Hofmeister report 64 herniotomies with a 

total mortality of 22 per cent., 25 of the cases having gangrenous. 
intestine : 


The following table is taken from Hofmeister’s work : 
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(61.6 percent.) (44.2 per cent.) 
If Bramann’s cases are not taken in consideration, the death-rate 
from artificial anus will be 71.7 per cent. 

After replacing the gut a radical operation may be if 
there are no counterindications, Eis operated 48 times, and was 
obliged to omit the radical operation only 4 times. If there is suppura- 
tion in the hernial sac, or if a large quantity of clear serum or cloudy or 
foul-smelling exudate flows from the peritoneal cavity after opening the 
hernial ring, or if an extensive resection is performed on intestine the 
vitality of which is doubtful, and finally if the sc or the neck of the 
sac has become infected with pus or feces during the operation, then a 
radical operation should be bape al shen cae it is better 
to leave the hernial rin; mand with i gauze, or 
in a rubber or glass cae asl with gauze. It may be vole 
to close the hernial ring in a few days by a secondary operation, pro- 
vided no harmful after-effects appear, or the wound may be allowed 
to heal by second intention under continued packing. If there is 
some doubt but still hope that the case will progress favorably, then 
provisional sutures may be placed that can be tied within a few days, 
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Tt is best in these cases to knot each individual suture separately. If 
the hernial ring has been cared for, then the external wound may be 
closed so as to have healing by first intention. It is not uncommon 
to have some disturbance after operations of this sort, ially in 
the superficial layers, and for this reason it is frequently advisable to 
close only the lower layers, and to keep the skin-wound open for 
several days with a thin iodoform gauze drain, This may be eventu- 
ally removed and the wound closed by secondary suture or allowed to 
heal by second intention. The dressing should consist of some absorb= 
ent material held down by strips of adhesive plaster. Formerly 
opium was always given after an operation for strangulated hernia, 
so as to rest the injured intestine and with the idea of preventi: 
peritonitis. At the present time opium is given only when there is 
some distinct indication, After an early operation which has been 
uncomplicated there is no more reason for giving opium than after 
any laparotomy. In the cases in which there has been gangrene of the 
gut, in which there has been a resection performed the result of which 
is doubtful, or when there is reason to suspect that the abdominal 
cavity has become infected, it may be well to give twenty drops of the 
tincture of opium four times a day, so as to limit peristalsis and allow 
adhesions to form which tend to wall off the pus. It is best not to 
give food until the bowels have moved and the general condition of the 
patient has improved sufficiently to show some return of appetite. 

Tf the operation is performed before there are any severe changes 
in the bowel, it is common to have recovery undisturbed. Within a 
few hours after relieving the obstruction the patient has a movement 
of the bowels or a large quantity of gas is passed, The nausea and yom~- 
iting cease, the temperature may become subnormal, and the dry ti 
becomes moist again, If the strangulation has lasted for some time 
and there is considerable decomposed fecal matter in the intestine with 
some disturbance of nutrition, the pulse may remain small and rapid, and 
the temperature frequently rises within a few days to 38.5° C. (101° F.). 
‘The tongue remains coated and the patients suffer from nausea, vomit- 
ing, and headache. Not infrequently there is profuse diarrhea ; lange 
quantities of foul-smelling, dirty brown fluid feces are passed with 
considerable pain. The symptoms are due to poisoning secondary to 
absorption from the intestinal tract, These patients should be stimu- 
lated by injections of camphor or moderate doses of aleohol, repeated 
subcutaneous infusions of normal salt solution, poultices, etc, Some- 
times bismuth and opium are of value. If there is no movement of 
the bowels for several days, and at the same time there are no symp- 
toms of strangulation, there is no cause for worry as a rule, and it is 
justifiable to wait for three or four d Tf, however, there is a 
sense of discomfort in the abdomen: ight distention—it may be 
possible to remove the symptom by high injections of oil or by using 
castor oil by mouth. There are cases in which the bowels do not 
move in spite of these measures. The general condition improves 
after relieving the constriction, and to all appearances there is no 





STRANGULATED HERNIA, 545 


danger. After three or four days, however, the abdomen commences 
to swell. Vomiting reappears, which may even be fecal in character, 
although there are no symptoms indicating peritonitis or int 
strangulation, Treatment is useless and the patients die of inanition 
within a few days. On autopsy there is no sign of peritonitis or of 
obstruction, but the loop of intestine which was strangulated is found 
completely collapsed and the gut above enormously distended with fecal 
matter. The condition is really one of paralytic obstruction. The 
constriction was not sufficient to produce gangrene, but was sufficient to- 
‘cause permanent disturbance of circulation with subsequent paralysis 
of the muscles. 

Secondary internal intestinal obstruction after herniotomy is not 
uncommon. The replaced intestine may become caught over a strand 
of omentum, or the gut may become adherent to the abdominal wall or 
twisted in its longitudinal axis. Besides this there are the cases of 
apparent reduction described in connection with taxis, The symptoms 
of internal incarceration may follow the si; hernia 
immediately, and the only way to relieve ea rei is by imme- 
diate abdominal section. “The conditions are much more difficult when 
the signs of obstruction are relieved after herniotomy and the bowels 
have moved before signs of obstruction appear again. If there are in- 
flammatory changes in the intestine, one will not hesitate to interfere 
radically hase of the great fee ter that adhesions will be found. 
‘The questions that arise in connection are extremely difficult to 
decide, for peritonitis may produce a very similar clinical picture. 

Infection may have taken place at the time of operation, although 
this is uncommon with modern technic, as shown by statistics. The 
most common cause is that a loop of intestine, supposedly healthy, has 
suffered sufficiently to become gangrenous after being replaced, and 
that very fulminating septic peritonitis develops as soon as the gut 
ruptures. Sometimes an abscess forms around the gangrenous area and 
general infection of the peritoneal cavity takes place more slowly. This 
sort of peritonitis develops as a rule after one or two days, There 
are, however, cases in which severe peritonitis develops immediatel; 
after the operation, and the temperature rises to 39° C. (102° F.) on the 
first day, followed by a fatal termination within a short time. In all 
probability, infected hernial fluid enters the peritoneal cavity in these 
cases, for it is uncommon to find any gangrene of the intestine on 
autopsy. The differential diagnosis between intestinal obstruction and 
peritonitis is considered elsewhere; bat if there is reason to suppose 
that there is a diffuse peritonitis, the abdomen should be plas 
immediately, 

If there is localized suppuration, the condition is treated on gen- 
eral principles, After resection of the intestine it is not uncommon to 
have localized suppuration. ‘The pus finds its way to the hernial ring, 
chiefly because the loop of intestine lies in this region and is apt to be 
bound to the abdominal wall by adhesions, Tn these eases the wound 
should be freely opened and the abscess drained so as to prevent infec- 

Vou. 1V.—5 
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after separating the ends of the intestine and uniting them as rapidly 
as possible. The author speaks of a feeal fistula when only a portion 
of the fecal contents escapes through the opening. With an artificial 
anus all of the fecal matter escapes through the new opening and the 
‘intestine below remains empty. Fecal fistulas are more apt to be 
found in connection with strangulated hernias of the wall of the intes- 
tine, whereas an artificial anus is produced whenever an entire loop 
of intestine becomes gangrenous. The adjacent surfaces of the proxi- 
mal and distal ends of the gut adhere to each other, and efter the loop 
has been thrown off both openings appear side by side, separated by 
one partition, consisting of the | Foc of the gut where the mesentery 
is attached. This partition, which is called tho “spur,” is somewhat 
more prominent, and prevents fecal matter from the proximal end 
entering the distal portion of the gut, This latter portion rapidly 
diminishes in size because of disuse, and it may be extremely difficult 
to find the lumen. The mucous membrane of the proximal end is fre- 
quently prolapsed, and may become adherent to the skin, while the 
surrounding region heals with extensive scar formation. 

The skin around a fecal fistula is frequently much irritated, and it 
is not uncommon to have many sinuses beneath the surface opening 
in various places. These sinuses are the remains of suppuration that 
took place before the abscess ruptured. They may aloe fresh fecal 
matter may lodge in them and produce suppuration. Small fecal 
fistulas may heal independently, but lange ones and an artificial anus 


never heal spontancously. he spur must first be removed, and 
recovery takes place only when the obstruction to the passage of feces 
into the lower end of the bowel is completely removed. 





CHAPTER XXII. 
VARIETIES OF HERNIA. 
INGUINAL HERNIA. 


external oblique muscle. This ligament is reinforced 


descending it drags the 
previously forms a_poucl 
the testicle enters this at about the sixth month and then follows 
along the inguinal canal down into the scrotum. The portion of 


MB 


fascia, by the fascia 
superficial fuecia, 


tebra, and lies upon 
behind the peritoneum. 
vessels enter through the mesorch: 
spermatic artery on the left si 
aorta and on the right side th 
artery ; the spermatic vein on the left 
from the renal vein and on the rij i 
from the vena caya; and 

nerve from the genitocrural. 


E 
A 
E 


i 
iste 


connecti 
close to tl 


reaches the fundus of the sac. The testi- 
cle is intimately adherent to the perito- 
neum, and the external covering becomes 
blended with this membrane, so that on 
perpen down with it. The peritoneum 
in the region of the internal ring, and 
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the peritoneum accompanying the testicle into the scrotum is called 
the processus vaginalis peritonei, and the first ing of the perito- 
new called Seiler’s blind sac. After the ee ee 
scrotum the lan of the tunica vaginalis above mes oblit= 
ed. oo oe ace remains which surrounds the testicle itself’ 

the tunica vaginalis propria testis. The internal abdominal 

the fascia transversalis, is also pushed down abead of the 

d covers the whole structure as the tunica vaginalis com- 

: iculi spermatici et testis. This layer is covered with struct- 
ures taken from the external abdominal wall, such as muscle-fibres 


Fig. 238. 


from the internal oblique and transversalis (cremaster), and connective- 
tissue fibres over the opening of the external abdominal ring (inter- 
columnar fibres). 

If the cord is made tense in an adult, it is possible to pass the 
finger into the inguinal canal through the external abdominal ring, 
formed by a split in the aponeurosis of the external oblique muscle. 
The external angle is pointed, and the margins are inserted into the 
symphysis and spine of the pubes. These margins are called the pillars 
of the ring, and in women are about 7 to 10 mm. (0.28 to 0.39 inch) 
apart, while in men they may be 27 mm. (1 inch) apart, This split 
in the fascia is made a ring by the archiform fibres above and exter- 
nally, and by the ligamentum collesii below and internally. The cord 
is surrounded by considerable connective tissue, kes rie 24 to 
the margin of the ring above and represents originally the superficial 
shdoniest fascia, or fascia of Cooper. Ss 
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the remaining folds, which pass vertically upward and contain the 
deep epigastric arteries. Poupart’s ligament forms a distinct band, 

the places where the above-mentioned folds cross this structure are 
more resistant, #0 that the intra-abdominal beer produces fossa at 
their sides, Only those at both sides of the deep epigastric arteries 
are of interest to the surgeon. ‘These are called the inguinal fossw, 
one internal and one external. The internal one is on a level with 
and directly behind the external ring, while the external inguinal 
fossa isa little higher and corresponds to the place where the testicle 


Fig. 240. 
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Mieattled feds 


Internal Inguinal cing from within after of the peritomeein and fascia intra- 
aon eg ears 


left the abdominal cavity, pushing the peritoneum and the transverse 
faseia ahead. The beginning of the inguinal canal is in this fosse, 
and the opening is called the internal abdominal ring. If the region 
is inspected a little more closely, several other bands will be noticed 
to meet in this region. The spermatic vessels and nerves and the vas 
deferens meet in this region to form the cord. The canal itself’ 
between the external and internal ring is 2.5 to 5 em. (1 to 2 inches) 
Jong, and is directed from without downward and inward. The walls 
are made up of various structures in the oblique course, and the open- 
ing of the canal is completely filled by the structures contained in the 
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tunica 
the 


surrounded by the layers of the scrotum itself, 
there is always a layer of loose connective tissue whi 


Inguinal hernia, Superficial dissection. {Gray.) 


movable. In the fundus of the serotam there is a 
reen the testicle, which is a remnant of the guber- 
ica dartos is a membrane containing many smooth 
is a prolongation of the superficial fuscia, never 
at. is covered by the skin itself, containing many 
us cysts and hair-follicles. This skin is thrown into many fol 
astic, and presents in the median line a raphé extending from 


a 
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the penis in front to the anus behind. The conditions are very similar 
in the female, although the canal is much narrower, and contains the 
round ligament which comes from the muscular substance of the uterus 
and finally becomes lost in the labia majora, This structure also con- 
tains fibres of the internal oblique. The ovary descends just as the 
testicle, bat usually remfains in the true pelvis. The gubernaculum 
Hunteri is partly lost in the round ligament, and a vaginal process 
of peritoneam is formed which soon closes. Sometimes it persists 
after birth, and is known as the canal of Nuck. In rare cases the 


Inguinal hernia. Dissection showing tue internal oblique and cremaster. (Gray.) 


ovary comes down as far as the inguinal canal, and the conditions 
then resemble very closely those of an undescended testicle. The 
gubernaculam Hunteri, which originally forms the round ligament, is 
at first hollow, which explains how cysts of the round ligament oceur 
at times, Other cysts may develop in the canal of Nuck, 

‘The inguinal region predisposes to hernia because in males at about 
the seventh month of fretal life there is a well-developed typical hernial 
sac, the processus vaginalis. It is, however, very uncommon to have 
any viscera enter this canal during feetal life, and normally it closes at 
a time when the intra-abdominal structures are not pressed against this 
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weak place. After the testicle has descended, the track is surrounded” 
by structures of little resistance, which favors the escape of viscera and 
explains how inguinal hernia is so much more common in boys. The 
inguinal canal, which is the seat of exit of a structure of considerable 
size, is always insecurely closed, and the tunica vaginalis communis, 
‘Sorte the fannel-shaped commencement, the so-called fascia infun~ 
dibuliformis, favors the development of hernia. The internal inguinal 
fossa is produced by pressure over this less resistant region of the 
abdominal wall, for in the region of the external inguinal ring the wall 


Internal 
abdominal ring. 


Epipsstrie artery, 


Inguinal hernia, Dissection showing the transversalis musole, the tranaversalis fascia, and the 
internal abdominal ring. 


is more or less completely devoid of muscular structure, and as the 
two places correspond so elc it can readily be understood why 
rupture not infrequently tal in this region, 

Oblique Inguinal He: ‘These follow the same course that 
the testicle took to reach the scrotum. The route is pointed out by the 
course of the cord, and the hernia enters the tunica vaginalis communis 
which surrounds it and guides its course downward. For this reason 
the vast majority of oblique inguinal hernias sooner or later enter the 
serotum. If an inguinal hernia is of any and does not enter the 
serotum, it is in all probability not oblique. The cord is usually behind 
the hern the region of the internal ring and throughout the entire 
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inguinal canal. Outside of the external ring the cord may be in front 
of the hernia, or it may be split up so that its structures are spread out 
over the sac. A fresh hernia of this sort always has an oblique course 
and is covered by peritoneum, subserous connective tissue and fat, 
tunica vaginalis communis, cremaster fibres and connective-tissuc fibres 
from the intercolumnar fascia, superficial fascia, which in the scrotum 
contains smooth muscular fibres, the tunica dartos, and finally skin. 


Fre. 244. 





Indirect Ingulal hernia (babonocele). 


Between the tunica dartos and the tunica vaginalis, and between the 
tunica vaginalis communis and the hernial suc, there ix always some 
loose connective tissue, which favors separation of the layers. It is 
not always possible to find all of these layers, because they undergo more 
or Jess change in the course of time. A recent inguinal hernia passes 
through two tight places in its course—the internal and the external 
hernial ring. As the hernia increases, the relations change somewhat, 
The rings become enlarged—i. ¢., the median portion of the internal 
ring and the lateral portion of the external ring—so that finally the 
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pet ees ag eager no longer : 

the direction is just as direct as with hernia in pe he 
fosse. The relations, however, to the deep epigastric artery are un- 
changed. Enlargement of the inguinal rings SP anually sastedonal ie 


Fin. 246. 


(Maseachusetts General Hoepital, Dr. I. Ht A, Beach), 


y of the muscles, especially in the region of the 

n of the internal oblique and transversalis. Oblique 

re subdivided according to the stage they are in and 

size, The inguinal ring may admit a finger easily, 

ing an impulse of the peritoneum will be detected. ‘This 

| not absolute proof of a hernia; but when this condition is 
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much more marked on one side than on the other, usually on the right 
side, it may be of corroborative diagnostic significance. af 6s ornate 
ing or straining some viscera enter the hernial sac and go back 


Fis, 246, 


Interstitin’ hernia, 


cessation of the applied force, and the inguinal canal is sufficiently 
large to admit a finger as far as the abdominal cavity, the condition is 





ie, abe als oh 
finally 


Bubonocele. 


ring. The resistance of the external ring—i. ¢., of the aponeurosis of 
the external oblique—is diminished, the pillars are separated, and the 
intercolumnar fibres considerably stretched‘ and pushed to one side, It 
is possible to press the anterior wall of the inguinal canal far inward 
into the abdominal cavity, and with any exertion viscera enter the 
conical pouch of peritoneum, but go back again immediately, A 
hernia proper develops as soon as some abdominal organ remains per- 
manently within the sac; a condition that may appear suddenly due to 
ov rtion, or gradually. Individuals with an incipient hernia are 
ble to escape a hernia proper by avoiding any exertion. 

“The third variety is made up of those cases in which the inguinal 
canal always contains a hernia, but in which there is no bulging of the 
parietes. This condition is known as an incomplete inguinal hernia, The 
next group consists of the cases in which there is a distinct bulging in 
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the inguinal region, a condition known as a complete hernia or bubono- 
cele. Then there are the cases in which the hernia reaches into the 
scrotum, known as scrotal hernia ; and finally there are cases in which 
the serotum is very much distended, so that the entire skin in the 
region, including the penis, forms a covering for the rupture. Not 
infrequently the opening of the penis appears much like the umbilicus, 
and there will be much difficulty in deciding on which side the hernia 
belongs, because the raphé is considerably displaced. An increase 
in the size of the hernia is usually associated with enlargement of the 
hernial ring, and in very extensive cases it may be perfectly possible 
to introduce the entire band through the ring. In these cases it is 


Fie. 249. 


uncommon to have any strangulation, but the hernia is very apt to be 
irreducible, partly because of adhesions, partly because the hernial con- 
tents can no longer find room within the abdominal cavity, There 
ma ery extensive evisceration, reaching down as far as the knee, 
ar distinct pulsation. The total of the arteries contained in one 
of these larger hernias is so great that each systole produces a distinet 
pulsation of the entire mass. The skin over lange inguinal hernias is 
usually much changed, sometimes ulcerated or eczematous, sometimes 
contracted by scar-tissue, due to improper appliances or frequent wet- 
ting with urine. 

Congenital Oblique Hernia in Males.—Since J. Hunter's investiga- 
tions relative to the descent of the testicle, it is customary to subdivide 
oblique inguinal hernias into congevital and acquired. These names do 
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not apply to the time that the hernia appeared, but to the at 
raat calla SASS UR oblique hernia is sae where the a 
viscera have d into the processus v: 


mained partially or completely open—i. ee testicle ep 
hernial contents are surrounded by one and the same serous 
As a rule only the sac itself is congenital in these cases. With 
aibdval inguinal hernias the testicle has already descended, the 

is has closed up to the internal ring in typical phe ei pros 
barca is produced by a fresh bulging outward of the peritoneum, 
which passes along the cord into the serotum, but which is not in direct 


Fra, 250. 


Labial hernia. 


contact with the testicle. If a hernia of this sort has descended as far 
as the testicle, the abdominal contents and the testicle are separated by 
two layers of peritoneum, the tunica vaginalis propria testis and the 
new hernial sac, (Fig. 251.) 

Congenital inguinal hernias in the strictest sense of the word—i. ¢,, 
those present at birth—are extremely uncommon. Even in cases in 
which the vaginal process is not obliterated at birth the abdominal con- 
tents do not come down immediately. Some accidental cause during 
the first years of life, or even when the individual is full grown, fur~ 
nishes the necessary impulse to drive the viscera into the open canal. 
There are, however, inguinal hernias that are congenital in the truest 
sense of the word and are complete at birth. These have usually broad 
or strapd- like adhesions between the hernial contents and the testicle, 
and it is to be assumed that these adhesions formed before the testicle 
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descended, and that the hernia was dragged down into the scrotum with 
the testicle. 

The processus vaginalis is a prolongation of peritoneum not pro- 
duced by traction of the testicle, bat TS HEIRS and as.a male 
reaching farther down than the testicle itself, and being present even 
when this organ remains undescended. As a rule this process of peri- 
toneam closes within the first few months after birth. Obliteration 
commences in the median portion of the portio funicularis and pro- 
gresses downward more rapidly than upward. Even when this canal 
does not become obliterated there is apt to be evidence of abortive 


Fie. 251, 





‘Diagramme 


tie section through the scrotum of a man with two inguinal hernias, Left side of 
Peete, congenital {aanlnal beraia (vestiete and insestine within » cxetmon serous cavity). O8 
ine right side, acquired Imculnal bernia with separate serous cavities. 


attempts, represented by prominent folds or circular contractions of the 
sac, and which, according to Ramonede, occur rather regularly in three 
places: (1) in the region of the internal opening, (2) in the region of 
the internal ring, hoa (3) in the region of the external ring, Sometimes 
a similar condition is noted where the tunica vaginalis propria testis 
joins with the canal above, It is not uncommon to have the canal 
remain entirely patent or have it partially obliterated. Several varie- 
ties may be distinguished in this connection. The vaginal process; 
according to Sachs, is subdivided into the funnel, the inguinal portion, 
the funicular portion, and the vaginal portion (propria). e first 
group consists of the cases in which obliteration takes place in the 
middle of the funicular portion and the funnel remains open with a 
long tunica propria, which is wide and extends upward. In the second 
Vor, 1V.—98 


where a small funnel remains with a tiny opening. When this fan 
shaped opening is present, there is usually found a valye-tike fold with 
the concave a rected backward and outward which serves to close 
the entrance to the canal. ‘This fold consists of peritoneum and fascia 
infundibuliformis. (Zuckerkandl, Ramonede.) Besides these cases 
there are very irregular conditions in which the canal becomes obliter= 
ated in several places, leaving spindle-shaped cavities between that not 
infrequently become filled with serum. It is not uncommon to have 
some abnormality in the position of the testicle associated with disturb— 
ances of obliteration, P. Camper found the vaginal open on 
both sides 34 times, on the right side 14 times, on the left side 8 times 
—i.¢, in 56 of 70 cases that were examined. Zuckerkandl found 
that the vaginal process was not obliterated at the fourth month in 37 
of 100 cases examined, and in 6 of the cases a finger could be introduced, 
in 14 it was about 3 mm. (0.12 inch) in diameter, and in the others still 
smaller, Féré examined 188 children up to nine years of Tn 59 
of the cases there was incomplete or total absence of any ol iteration. 
In 19 the condition was bilateral, in 21 cases on the right side and in 
19 on the left; 32 of the cases were one month or under, 6 were two 
to three months old, 11 between three and six months of age, and 10 
oyer six months. "Ramonede examined 215 young boys and adults, 
and found that 32 had a patent vaginal process, and that in 26 this 
structure was rudimentary. HH. Sachs recommends that the data be 
subdivided into those under four months of age and those after this 
period because of the difference in the statistics : 


Upto four months, Over four months. 
per cent, 61 per cent, 
Pent throughout . +3 455 
Patent above . . . # 2 A 


is more common on the right: 
This is generally 
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8, however, in 

too small to be 

ved. The sac itself’ does 
which a hernia 


develops sudd 

to be congenital 

vaginal process explains the ‘great frequency | of oblique teacale in early 
childhood. 
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the tunica inalis pro} testis and the processus 
Thi: oS: Tall to trickle down from the “Isloninal cavity, 
ther cases there remains a distinct fibrous cord indicating the 
iter portion of the vaginal process. These cases, of course, 
resemble clinically acquired inguinal hernia very closely, and bee 
tion it may be very difficult for the surgeon to decide which ition 
he has to deal with. 

The sac of a congenital hernia is oftentimes extremely thin and 
easily torn, It has a peculiar flaky appearance, for thin translucent 
parts alternate with thicker portions so that the appearance has been 
compared by Bayer with that of a checkerboard. cord itself may 
form a distinct ridge on the inner side of the sac, or the individual 
parts of the cord are widely separated and the veins cover the entire 
external and posterior surface of the sac, whereas the vas deferens 
takes its course farthest back and by itself. Bayer considers this 
arrangement characteristic of congenital hernia. He also considers 
the absence of subserous fat and the presence of a continuous orang 
sf cremaster fibres and undeveloped pillars further characteristics 

ital origin. The aponeurosis of the external oblique does not 
pe suddenly, but spreads out as a fine, veil-like membrane on the 
ecremaster layer, Besides that there is the valve-like cna ee 
cially in the region of the infundibulum. Sachs found in all con- 
genital hernial sacs several smooth muscle-fibres in the lateral and 
posterior portions of the funicularis. These were so closely 
adherent to the serosa that appeared as a portion of the wall, and 
he Pp them to be remnants of the gubernaculum Hunteri. 
Acquired Inguinal Hernia in Males.—‘This condition develops after 
the vaginal process has been closed. The peritoneum is forced into 
the fascia infundibulariformis and descends gradually rg Earn the cord 
into the scrotum. The hernia increases slowly in the 
coer eee Dek hoes pom Lares te dan teeta 
rapidly, It is easy istinguish this hernia from the congenital 
variety reaching to the testicle, but it is by no means easy to differ- 
entiate the condition from the funicular variety of congenital hernia. 
Even on operation one may not be able to decide whether the hernia 
is due to a fresh bulging of the peritoneam, or whether the hernial 
contents descend into an incompletely obliterated vaginal process. 
Inguinal hernia is most common in the first year of life, and it would 
be interesting to know whether this is largely due to incomplete oblit- 
eration of the vaginal process or not. Little is known ye the 
relative frequency of congenital and agrees hernia. ane of a 
ruptures operated upon in Bergmann’s clinic were congenital. Karewski 
found 5 congenital and 4 acquired hernias in 9 children operated 
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If the testicle is not found on examination, the condition is spoken 
of as cryptorchids, The testicle may be found in the anterior wall 
of the tanica vaginalis, or it may be upside down, due to inversion in 
the course of its descent, Sometimes the testicle remains undescended, 
while the vas deferens descends, accompanied by a hernia, into the 
scrotum. (Fig. 252.) Should the tentice remain undescended or 
follow some faulty route, the inguinal canal usually remains wide open. 
The vaginal process is very apt to descend even when the testicle does 
not, but it is not large unless accompanied by a hernia, The most 
interesting cases are those of ectopia inguinalis. Sometimes a testicle 
in the inguinal region is extremely movable. It may be pushed down 
out of the external ring, but snaps back immediately. The ring itself 
is open, and it is not uncommon eee a ae jos of tes 
ticle in the. process. testicle es lost i = ne 
inguinal po phi gets may develop, some in the region 

abdominal wall, sn ts th sin ms a Th The 
accumulation of serous fluid in the remnant of 

nalis peritonei is of practical significance. If the entire Lassen patie 
open, with a slight constriction at the mouth, fluid will collect in the 
cavity, a by is known as a hydrocele vaginalis communicans 
develops. Gn spe sks, Cie we te eee 
on antieg up, which will, however, go back into the peritoneal cavity 
again on lying down. If the communication between the abdominal 


wi and the vaginal proves is very small, this hydrovele will empty 
itself slowly, and the condition may be confounded with an inguinal 

hernia that is difficult to reduce, especially since the contents reappear 

after reduction. Nevertheless, the difficulties of diagnosis will as a 

rule not be very great, becanse a hernia is 

very apt to reap) peeppent aesoly om eeeslnlees Fra. SA. 


while the fluid ted very slowly. 
If there is an accumulation of fluid in a 
inal process containing some 
on, then the contttioe is 
known as a hydrocele hernialis. (Fig. 


253. 
a se process bate "bli 
is com ly oblit- 
aistel a above. The most simple variety 
is common hydrocele or hydrocele tes- 
ticuli. These are expecially common in 
childhood, although they also occur later. 
The tumor is oval, rounded off above 
and below, and may be pear-shaped with 
w Hanes prolongation extending oiea 
ot cord. If the swelling ex! 
still farther upward, the condition will Hedrvenle Me ee ee 
be known as a hydrocele testiculi et funiculi’ The surface of a 
hydrocele is usually smooth and the mass fluctuates more or less 
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irreducible hernia. It has already been mentioned that there are cases 
with one or more sacs filled with fluid in the region of the cord, a con- 
dition known as hydrocele funiculi. Sometimes a hydrocele consists 
of several sacs that may communicate with one another small 
apenlngs aad ene which the contents of one sac can be more 
or less completely expelled into the neighboring cavity. The higher 
up the upper sac the te resemblance between this 
hydrocele bilocularis and a hernia. There are cases in which the upper 
portion of the sac may be within the abdominal cavity. These are 
known as hydrocele bilocularis intra-abdominalis. The swelling passes 
along the cord into the abdominal cavity, and the contents may be 
more or less completely pushed back, but reappear on straining or when 


Fis, 58. 





yalred inal hermin with by 
Acquired apelin Bernie tu fromt of the Acquired inguinal herwia with bydro- 


pressure is brought to bear on the abdomen. It sometimes happens 
that the intra-abdominal sac is very large and lies in the ilise fossa or 
is found along the anterior abdominal wall us high up as the umbilicus. 
Barer! examination may lead one to confound this condition very 
readily with a bernia, but on pressing away the fluid one experiences 
a sensation as if the contents have been pressed into another closed space 
which offers more or less elastic resistance, unlike the condition when 
a hernia is replaced. Bimanual examination may sometimes detect the 
internal sac, and, besides this, the translucency which never exists in a 
large hernia in adults is of dingnostic importance. The clinical picture 
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difficult to interpret when thse Leon 


elf emret gt. 


covers up the former igs. 257 to 260 ii 

ee os i 
situation is my more eon an 

on descending becomes surrounded by an already 

This auay baron’ bocoplata that hn Lorna Sasa geet 

entirely by a second serous layer, Cases of this sort were 

by Asiley Cooper as encysted hernia. According to this pees 

condition is most common in oblique congenital bertiae and is explained 


Fic. 260. Fig. 261, 


th tpengtnation of a 
rocele of te eurd, 


rocele biloculnris anay 

ted hernia, especially if the 

‘he relaxed internal portion 

bdominal pressure, while 

nnel-shaped bulging of the peri= 

he intervening stage between a 

eney hernia, (Figs. 260 and a 
ade on examination. All that can be det 
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is the simultaneous existence of a bydrocele and a hernia, On operation, 
one will be able to determine the exact condition. On opening the 
tense sac one will find a com ly closed-off serous cavity into which 
a second sac projects from above, and only after opening the second 
sac does the surgeon come into contact with the hernia itself. If the 
hernial sac is congenital, the covering of the hydrocele ought to be con- 
tinuous with the hernial sac, but even in an acquired bernia it may be 
extremely difficult to separate the sac from the wall of the hydrocele. 
Direct Inguinal Hernia.—The internal inguinal fossa lies inter- 
nal to the plica epigastrica, The abdominal cavity is closed off here 
by the fascia transyersalis, fibres of the aponeurosis of the external 
oblique, and by masses of connective tissue. The gap is closed below 


by Poupart’s ligament, above by the free in of the internal oblique 
and tamara; to the inner side by the bres of the forbes: 
collesii in connection with the sheath of the rectus, It is easily seen 
that the abdominal wall is weak in this region, because in individuals 
well advanced in years there is always some bulging of the peritoneum 
in this region, and the fossa is usually than the external ingui- 
nal fossa at this time of life. The external inguinal fossa is due to the 
descent of the testicle, while the internal one is essentially the result 
of intra-abdominal pressure upon a weak spot in the abdominal wall, 
The cases of hernia are the result of gradual stretching and bulging in 
this region, usually after the fortieth year of life, and especially in 
people whose general resistance, particularly that of the abdominal 
wall, has become lowered, while they are exposed to influences that tax 
the abdominal wall more severely, Not infrequently the hernias are 
bilateral, but may not be developed to an equal degree. The hernia 
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hae ee Recreate cavity through the inner inguinal —— ¢., to 
inner ie epigastric artery—and appears in 

of Papelbon we therefore ake gue cena 
hernias. The internal inguinal fosea is almost exactly behind 
external abdominal ring, so that the course is very traighb which has 
given rise to the name. 

‘The sac is covered only by the intra-abdominal fascia, the external 
fascia, and the skin, although the first layer is not constant, because it 
sometimes happens that the sac finds its way through a slit and Le 
the fibres of this layer to one side. The direct hernia is 
round, and when it inereases considerably in size it tends to stay 
the vicinity of Poupart’s ligament and expand toward the median jae 


Fre. 263, 








ic importance, because oblique 
» the scrotum, If an inguinal 
not extend inte the serotum, 

mes, however, it enlarges 

* connected with the 


relation to the tunica 

) that even when the 

lly an appreciable 

« do not show the same 

8, althongh some of them are 

yy are about the size of a hen’s 

4 the inner margins are in direct 
contact, as shown in F Hernias of this sort develop very 
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slowly and the hernial ring enlarges gradually so that strangulation is 
comparatively uncommon. There is no particular difference between 
the sexes, and the small intestine or omentum is generally found in the 
sac, although the bladder is not infrequently present. 

Inguinal Hernias in Females.—Generally speaking, the processus 
vaginalis is smaller and closes sooner in girls than in boys. Sometimes 
‘it remains open, however, and Féré 17 cases in 158 children 
examined three years of age or under. 3 bilateral 
cases and 1 left-sided case in 19 children. 

38 times in 150 newborn infants. In boys the proportion 

found open diminishes up to the third year, while in girls there is no 
particular difference between the first and third year. It is therefore 
probable that the vaginal process shows less tendency to close after 
birth in girls than in boys, Inguinal hernia in the early years of life 
is uncommon in females, and it is mach more difficult in girls to deter- 
mine whether the hernia is congenital or aequired. Even on operation 
there may be nothing more than a noticeably close connection between 
the sac and the round ligament, or perhaps constrictions of the sac 
such as were described in connection with males, Mi ical ex~ 
amination has proved the presence of smooth muscle-fibres from the 
internal cremaster layer on the diverticulum of Nuck. It would seem 
as if the persistence of this diverticulum favored the development of 
inguinal hernia later, for Verger found a congenital predisposition 15 
times in 23 operations. After the twenty-fifth year of life inguinal 
hernia becomes somewhat more common, due especially to pregnancy. 
Of 978 women with inguinal hernia, 772 had one or more 
children. 

When an oblique hernia increases in size in females, it comes down 
into the labium majora, and the same grades are observed as in males, 
therefore incipiens, incompleta, completa, labialis anterior. Generally 
speaking, inguinal hernia in females shows no great tendency to increase, 
but is apt to remain stationary for a considerable length of time. 
Sometimes, however, it becomes extremely large and may extend as 
far as the knees. The overlying layers are not so dense as in scrotal 
hernias, and at times the contour of the loops of intestine can be easily 
seen. If the external ring is very large and the pillars very lax, the 
hernia may descend on the thigh and be confounded with a femoral 
hernia. This error will be detected by passing the finger into the in- 
guinal canal after reducing the hernia, Inguinal rupture develops 
much more slowly in females than in males, and asa rule causes no 
pain, and there is little tendency for strangulation to occur. 

Hydrocele, due to incomplete obliteration of the canal of Nuck, is 
sometimes observed, and forms a complication in hernia. Sometimes a 
small hernia lies behind the hydrocele, and encysted hernias have also 
been reported. Hour-glass hernias and inguino-subperitoneal hernias 
are extremely uncommon, In women inguinal varieties are much more 
common than any other, althongh less common than in men, 
found that of 2534 women with hernia, 1123 were inguinal—i, ¢., 44.3 
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‘Sac. Hernter 
Interparietat 


Interparietal inguinal hernia between the Interstitial inguinal hernia betwee 
ternal and eaterbal oblique. (Gobell) auc teront oblgue and. facia 


Ingainoproperitoncal antevesical hernia, bilocnlar and congenital, (GObell.) 


Fia, 267. 
Obliqu,Tnt.et Troma, Art Epig. Peritoneum 


Superficial inguinal hernia between the external oblique and superficial fesela. (GObeN1) 


Varieties of Inguinal Hernia.—Cuses have been reported in which a 
hernia came down through the fossa lying between the bladder and the 
plica vesico-umbilicalis. These hernias take an oblique course and 
appear either in the region of the external ring or still farther out. 
Berger reports 4 cases of this sort, 3 of which contained the bladder. 
There is also a para-inguinal variety in which the canal rans parallel to 
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the inguinal canal, although the site of exit has nothing to do with the 
inguinal rings proper. Tuffier reports a case of this sort in which the 
hernial canal was to the inner side of the inguinal canal. Bornemann 
found on autopsy that a large left-sided hernia was possessed of a diver- 
ticulum that passed beneath the suspensory ligament of the penis and 
entered the right side of the serotum, Certain other cases have been 
reported in which the hernial sac was entirely within the abdominal 
wall. These cases are quite frequently associated with an ordinary in- 
guinal hernia, and may have a common neck or two separate openings. 
The cases in which the sac is in the region of the abdominal wall may 
be called interstitial or interparietal, and as it is sometimes feasible to 
determine whether the hernia consists of one or more sts, they are 
subdivided into monocular and bilocular. Macready reports 169 cases 
of interparietal hernia, and Gobell bas collected 280 cases and illus- 
trated them as shown in Figs. 264-267. These cases are usually de- 
tected when there is some strangulation present, so that it is difficult to 
investigate the exact conditions. Surgeons apply the term interparietal 
to those cases in which the suc lies between the layers of the abdominal 
wall: therefore in the loose connective tissue berweee the peritoneum 
and fascia transversalis; secondly, between the internal oblique and 
external oblique; and, finally, in the loose connective tissue ath 
the skin. 
Fra. 263. 
OI, ext, 
aplit. 


Interstitial inguinal hernia between the external and internal oblique. (Rumpel.) 


pes, Ang ar three varieties of interparietal hernia of the 
the strict sense of the word they may be mon- 

een or bilocular, and may be partly or entirely in the region of the 
abdominal muscles, They are usually found in the space between the 
internal oblique and aponeurosis of the external oblique, When they 
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become of considerable size, the internal oblique 

come so atrophied Gata nothing is to be found behind the hernia 

the fuscia transversalis, although in other cases the internal oblique 

be found quite intact. G distinguishes several varieties, and 
stress upon whether they extend toward the median line or 
According to this author, there are those between the internal and ex- 
ternal oblique, those between the internal oblique and franevernslle ey 
those between the transversalis and fascia transversalis. Of 115 eases: 
collected by Gibell, 111 were in males and 4 in females, and they 
were twice as common on the right side, More than half the eases 
were in cryptorchids, so that in a majority of the cases there were con= 
genital errors of development favoring hernia, Certain of the eases, 
however, are due to awkward attempts at taxis, reduction en it 
proper bandages, trusses, ete. The second variety includes the 

toneal hernias, studied especially by Krénlein. This author 

cases. Hlder and Breiter collected 40, and Gébell 6; 67 of 
these cases were in males and only 2 in females, while 87 were on the 
right side and 23 on the left side; of the cases, 60 were bilocular 
(inguinoproperitoneal). In more than half of the cases cryptorchismus 
was found, and i the accompanying inguinal hernia was congenital, 
In individual cases the properitoneal hernias may have been due to re- 
peated awkward attempts at reduction, but the vast majority are beyond. 
doubt congenital. 

A third variety includes the cases in which the sac is outside of the 
muscles of the abdominal wall, but under the skin of the abdomen, 
and not in the scrotum or labia. Kiister applies the name “inguino~ 
superficialis” to this group, They are always congenital and are asso- 
ciated with ectopia of an atrophied testicle, The hernia is covered 
only by the skin and age fascia. There is no cremaster or 

il ring is very wide and the 
s are directly superimposed, It is not 
proper foneal hernias to find some 
The external ring is 
condition has been con= 
he testicles, and it has 
on the processus vagi- 
wall. (‘Tillaux.) 
trangulated interparietal 


fact which epi how 


hids, and that the vaginal 

midt assumes that con= 

t of the internal ring is due to displacement of the 

gubernaculum Hunteri, an anomaly that has recently been observed in 
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females by Berger. Schmidt assumes that the common opening of 
bilocular inguinoproperitoneal hernias is not pathological, but simply 
due to lateral displacement of the internal ring, which would mean 

that in these cases the internal sac would have to be considered inter- 
parietal and not properitoneal. 

Treatment—The radical treatment has been considered in a pre- 
ceding chapter. In young children a suitable truss should be fitted 
and worn until the hernia is cured. This is a difficult task, but can 
be done if sufficient attention is given. It is best to have two trusses 
that may be worn alternately, and they should be covered with some 

i ae skin should be carefully attended to, but powders are 
led. Salves on small pieces of cotton are sometimes of 
Tt is best to use raw wool or raw cotton because this does not 
absorb water so readily. For safety’ sake the truss should be worn 
day and night, because if the hernia comes down once, all the progress 
of several weeks may be for naught. The earlier treatment com- 
mences, the quicker the result, and in simple cases a cure is possible in 
from four to six weeks, although one should not be too hasty in dis- 
carding the truss. The nutrition of the child should be carefully 
attended to, because a well-devel panniculus adiposus favors 
recovery, and sometimes the hernia disappears under these conditions 
even without any appliance. French trusses with a fixed pad are 
enilly used. The pad itself should be oval, and should extend some- 
what beyond the margin of the ring on all sides. The thickness of 
the pad will depend upon the fat contained in the abdominal wall. 
‘The thinner the patient, the flatter the pad. The position of the pad 
should correspond to the plane of the hernial opening. It is quite 
common to have the lower margin directed inward too much, which 
allows the upper margin to stand off, so that the position of the pad 
must be carefully regulated according to the anatomical conditions in 
the individual case. This pad should press only upon the soft parts. 
Tt is inadvisable to ase the pubes as a point of support, so as to be able 
increase the pressure, because it causes such pain that the patients 
begin to handle the truss and misplace it, which, of course, renders the 
sppliance/tenesiealy mae Pressure upon the cord may also do 
seat Cooper called attention to the fat that peeeenr Should be 
brought to bear not only upon the external ring, also upon the 
aie inguinal canal, especially in the region of the internal ring, so 
as to press the anterior and posterior walls together. Most trusses 
cannot be applied in this way, for the thickest portion of the pad comes 
about in the middle of the external ring, and the lateral portion of the 
inguinal canal, as pointed out by Hack, remains open. 

“Trusses have been modified by Hack and Wolfermann 50 as to 
overcome as much as possible the disadvantages of this method of 
treatment. Recent modifications haye been made by Léwy which 
seem to have improved the pads considerably. 

With large scrotal hernias an attempt is call made by the instru- 
ment-maker to prevent the hernia from peters fo ees ofa 
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the canal and hernial ring as well. Hoffa has recently 
which he claims a great deal; the aj is 


to come 
it, Tea tes patient 
that a rebellious 

hernia in time shows less and less tendency to come down, and finall: 
ceases to do so. In certain cases of very large inguinal hernia all 
attempts to keep it back are futile, and in these desperate cases it is 
oftentimes a kindness to cease any attempts to reduce the hernia per- 
manently, and to apply some suspensory which is so arranged that a 
certain amount of pressure is brought to bear upon the hernia. Tt 
may be necessary in cases of this sort to wear shoulder-straps, because 
the pelvic band does not sufficient support. In this way any sudden 
increase in the size of the hernia is prevented, and not infrequently the 
rupture diminishes in size little by fi tle, so that finally a-truss may be 
fitted that keeps the hernia back permanently. The same appliance 
should be used with irreducible hernias. If the sac contains only 
omentum, then a truss may be used with a hollow pad, because the 
omentum stands the pressure well, but no pressure should be made 
upon intestine. Kingdon’s hinged eup is an appliance that meets these 


demands ; and in desperate cases the metal springs with pads, reecom- 
mended by Deupre and P: t, may be applied. 

Strangulated inguinal hernia and the radical operation have already 
been considered. 


FEMORAL HERNIA. 


The fossm in the vicinity of Poupart’s ligament haye already been 
considered. Directly beneath this structure, just below the internal 
inguinal fossa, between Poupart’s ligament and the ramus of the pubes, 

is a small dep , called the femoral fossa, which is the 

‘a femoral hernia leaves the abdominal cavity, These 

w along the femoral vessels and appear in the thigh. This 

a considerable length, and has therefore been called the erural 
or femoral canal, and the openings the internal and external femoral 
i This name is not correct, strictly speaking, because every indi- 
vidual does not have a canal of this sort; only those who are afflicted 
with her 

The space between the anterior superior spine and the spine of the 
pubes is bridged over by the ligament, and is called the areas crurali«, 
The insertion of the ligament to the pubes is broad and spreads out 
over the bone. Some of the fibres pass backward, cover the angle 
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between the pubes and Poupart’s ligament, and have a free concave 
edge srernallge This layer of fibrous tissue is called  Gimbernat’s 


ligament.” 
Fro. 259. 


A fold of fascia passes downward from Poupart’s ligament to the 
iliopectineal eminence, thus dividing the space into two a lateral 
compartment for the muscles and « median compartment for the vessels. 

Vou 1V,.—37 
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The iiopsoas leaves the pelvis through the enter compartment and is eo 

inserted into te ie fastens Tha wee crural nerve also. 
through same while the median com) con- 

ia fon without iawaed the femoral artery and ‘orale both 

surrounded by a sheath, which in turn is subdivided by a septum pass- 

ing between the artery and the vein. 

Between the vein and Gimbernat’s ligament there remains @ space 
which differs in size in different individuals. Generally speaking, this 
space is broader the broader the pelvis, and is therefore larger in females: 
than in males. Its size also depends somewhat upon the development 
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Section through the arcus eruralix. (Spalteholz) 





of Gimbernat’s ligament. rally this region is filled by a Ty mph= 
gland (Rose: nmiiller), but aside f 
thin in this region. The fascia tran: . thin between 
Poupart’s ligament and the ramus of the pubes, and has been called by 
Cloquet the septum crurale. If this structure is removed, a finger can 
be passed into the space between the sheath of the vessel and Gimber= 
nat’s ligament, and this region is called the internal femoral ring. Its 
borders are above Poupart’s ligament, externally the sheath of the 
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om and in ly ‘s 
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‘Diagrammatic section through « femora! hernia and inguinal canal. 


inyer of fascia is called the cribriform fascia. The fosea beneath is 
duced by the small gap left between the muscles that leave the pelvis 
and thow on the front of the thigh. The triangle in which this open- 
ing is contained is called “ Searpa’s triangle,” wih ts tae 
oh by the sartorius and internally by the perc pePi mci 
deeper seated smaller subinguinal triangle is bounded ex by the 
atopic reaay by the pectineus, and the ime of a eagle 
is formed by Poupart’s ligament. The muscles are surrounded with 
fascia which is inserted into the hone, and the vessels surrounded by 
their sheath pass downward through this region to Hunter's canal. The 
weak spot in the inner do of tae abinctcal wall je dha nepien whose 
a femoral hernia leaves the body corti, ao Shee Ter p ineraly by Gi 
is bounded externally by the sheath of the vessels, 
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tric comes off just outside. Both of these vessels, as well as the 
femoral vessels, are to the outer side of the canal. The obturator 
artery arises from the anterior trunk of the internal iliac, and passes 
along the brim of the pelvis to the obturator canal, and therefore does 
not come into relation with a femoral hernia, 

Anomalies are not uncommon. The deep epigastric may arise from 
the iliae artery and pass along Poupart’s ligament and along the upper 


. Frio. 275, 





Femoral hernia. Superficial dlesection. (Gray.) 


margin of the femoral ring. A communicating branch not infre- 
quently passes from the deep epigastric along the outer margin of the 
femoral ring to the obturator artery. The obturator itself may arise 
from the femoral and along the outer side of the femoral ring to the 
obturator opening, and this artery may come off of the femoral artery 
in common with the deep epigastric ; and when this trunk is short, the 
obturator passes downward to the other side of the femoral ring, and 
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hernia. Berger found femoral hernia present in 32.7 per cent. of the 
cases, and inguinal hernia in 44.3 per cent. in women, and in men in 
5.6 per cent. a femoral hernia and in 96 per cent. au inguinal hernia, 
some of which were associated with a femoral hernia. Of 831 cases 
of femoral hernia, 506 were simple, 335 on the right side, 171 on the 
left side, 215 bilateral, and the rest were associated with other hernias. 

Varietios—The hernia may take place through a gap in Gimber- 
nat’s ligament, so that it is completely surrounded by fibres of this 


Fie, 277. 





Femoral hernia. Iliac portion of fuscia tata removed. and sheath of femoral vemels and 
femoral ennal exposed. (Gray,) 


structure. In certain of the cases the point of exit was internal to 
the lateral vesico-umbilical fold (hernia ligamente Gimbernaté of Lau- 
gier). In other cases the hernia enters the inner femoral ring, but 
soon burrows downward through, the. pectinesl. fascia, and smay even 
burrow into the musele-substance, and then lies almost a8 deep as an 
obturator hernia (hernia cruralis pectinea of Cloquet). The author 
has recently seen a femoral hernia which had a sac given off from the 
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main of the hernia at the level of Gimbernat’s ligament. ‘This 
Genel on the pectineus for about 12 em. (4.5 inches), 
at outside of the pectineal fascia. 
Hernia as described by A. K. Hesselbach, is found 


eruralis externa, 
especially in individuals with a broad pelvis. It commences in the 
region of Poupart’s ligament and extends downward in a conical 
manner, the base being quite broad. The tumor is very flat, because 
if Tie honeath tsa fascia, and a pyared Beslan top ahe banat meas 





Structures which past beneath the crural arch. (Gray.) 


the fascia lata, and iliac fascia, Bihr reports 3 cases that developed 
after an injury in the region of the hip. Narath reports another 
variety of hernia externa that appeared after operations for congenital 
dislocations of the hip, He reports 6 cases in children between seven 
and eleven years of age, in which a peenliar hernia appeared on stand~ 
ing and straining, which disappeared, however, on lying down. This 
hernia had a broad base in the region of Poupart’s ligament, and was 
flat and conical. The base was about 5 to 7 em. (2 to 2.75 inches) 


iia . 


= : ; 
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broad, and the hernia itself extended downward for about 4 em. (1.5 
inches). The amount of swelling was slight, and the hernial ring 
itself was so narrow that a finger could not be introduced. According 
to Narath’s explanation, this hernia descends in the prolongation of the 
fascia transversalis in front of the lange vessels, and the base is made 
up by the space between Poupart’s ligament and the vessels and Gim- 
bernat’s ligament, and the line of union between the iliac fascia and 


Fue. 279. 





Urogenital diaphrogm, Artery to penit. 


Abnormal obturator artery coming fre a common trank with the deep epigastric. 
(Fatal etrebe.) (Spaltebolz) 


Poupart’s ligament externally, These hernias are due to some force 
which pulls to one side the muscles and the sheath of the vessels 
adherent to their fascia. This is done by the traction on the leg, the 
abdomen, the kneading, and pressing upon the abductor attachment, 
which not infrequently causes slight tears, as well as by approximation 
of the points of insertion of the iliopsoas and pectineus which relaxes 
these muscles, Furthermore, these structures become atrophic because 
of the prolonged immobilization. 
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very difficult to bold back, Lerichieen srl este nace ersten tae gr 
be serviceable. This may be held in place by straps passing around the 
thigh. Macready and Berger have paid ies attention to this 
subject, It is not uncommon to have a femoral hernia heal after 
wearing # truss. 

Strangulation of Femoral Hernia.—A femoral hernia becomes stran- 

gulated rather often, compared with an inguinal hernia. Bryant found 
that of 94 cases of strangulation, 50 were inguinal hernias and 44 
femoral hernias, Gosselin found the proportion to be as 113 is to 104, 
and Maydl as 159 is to 132; while Henggeler reports 111 strangu- 
lated inguinal hernias and 159 femoral hernias. 

There bas been considerable discussion as to the exact seat of the 
strangulation. The internal femoral ring, the margin of Gimbernat’s 
ligament, the margin of the saphenous opening, the meshes of the eribri- 
form fascia, and irregularities in the jial sac, have all been held 
responsible, and there is no doubt that strangulation may occur 
in these places. In all probability the constriction takes place in 
the region of Gimbernat’s li tt and at the saphenous jing. 
Bassini took a plaster cast of the femoral canal, snulaharwed thet es 
narrowest point was opposite the point of entrance of the sa 
vein. It is certain tdast the neck of the sac itself in femoral hernia 
is rarely the cause of strangulation. Ass far as the subsequent course 
is concerned, it is well known that the constriction taking place 
in this long, narrow canal may within a short time prodace gangrene, 
and that the wall of the intestine is not infrequently strangulated. 
Other authors claim, expecially Gosselin, that the early symptoms of 
strangulation in femoral hernia may be co peavey slight, so that 
one is much surprised on operation to fins already gangrenous 
intestine, 

There seems to be no doubt that there is little reason to expect a 
favorable result from taxis in femoral hernias, not only becanse the 
desired effect is not obtained, but also because there is very frequently 
considerable disturbance of the intestine which renders it unwise to 
reduce the rupture. For this reason one should advise aguinst taxis 
and favor radical operation. The incision is best made along the inner 
margin of the femoral vein. This opening should be made very care- 
fully, because the sac not infrequently lies immediately beneath the 
skin, and if possible one should avoid injuring the internal saphenous 
vein. Asa rule it is easier to separate the sac than in femoral hernia, 
because this structure is not liable to be Mat bind to neighboring 
organs. In certain cases, however, it may be necessary to remove the 
overlying masses of fit and lymph-glands as well as ernial eysts,that 
are sometimes observed in this region. 

When there is reason to suppose that the intestine may be gan- 
grenous, one should be extremely careful not to allow the intestine 
to slip back into the abdominal cavity. If it is possible to examine 
the loop of intestine thoroughly, then one may facilitate the reduction 
by nicking the hernial ring with « blunt bistoury, taking care not to 


inward toward Gimbernat’s ligament, and it 
several small nicks instead of one 
any abnormal vessels in the vicinity. 
divide the structures so completely that 
and as it has always been inadvisable to operate 
should divide all tense bands from without inward after 
vessels that are liable to ete as one 
to the intestine. of the 
and the cloudy foul-smelling hemi give nee tht 


4 portion of the gut is gan; 

sion upward alps aa 

the covering of the sac until this has been freely exposed. Then the 

sac itself is split from the opening below upward to the region of the 
internal femoral ring, care being taken to avoid uny ure What- 
ever upon the intestine. In this way the gut may be thoronghly 
examined, and a radical operation may be done subsequently if deemed 
advisable. 


| inguinal hernia. As a rule the incision is made parallel 
The sac is exposed, lipomata and bnreae 

hould investigate to determine whether a por= 

; been pulled down by the hernia or not. The 


closed as accurately as 

this are much more fivorable than in 
he absence of any cord. On the other 
le difficulty because of the firm nature of the 
n noral ring would accomplish 
abdominal ring in inguinal 

se the entire canal, includi, 
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both ways. The stump is dropped back into the abdominal cavity. 
The canal itself ix closed by six or seven sutures from within ontward, 


placed first befors yi ie aul a tos oh ean hece Loeb 
Tine which in the middle is somewhat retracted and lies close to the 
pubes. Bassini examined 41 of the patients two to nine years after 
operation, and found no recurrence. Kocher applies his ‘motte of 
operating in inguinal hernia also to femoral hernia, and makes an inci- 
sion over the inner third of Poupart’s ligament, exposes the sac as far 
as the internal ring, reduces the contents, incises the aponeurosis of the 
external oblique in the vicinity of Poupart’s ligament, and brings the 
sac out through this opening, where it ix held in place by a suture and 
the sac in the region of the hernial ring is fastened by several stitches 
which pass through Poupart’s ligament, the pectineal fascia, and the 
thickened periosteum of the pubes. Three stitches of this sort pull 
Poupart’s ligament downward in the region of the femoral vein, so that 
it acts as a prolongation of Gimbernat’s ligament as it were, The 
superfluous portion of the sae is removed. 

Fabricius makes an incision parallel to Poupart’s as sorace isolates 
the sae, and ties off as high up as possible. P. ligament is then 
separated from its insertion, the vessels are outward, and the 
ligament sewed to the periosteam, muscles, and fascia, over the hori- 
poe bay fos alate ‘The first stitch is placed close to the lange 

and the remaining stitches are carried inward as far as the spine 
of the pubes, five or leroy ripe Finally the fascia 
lata is cael to the pectineal fasci internal to the vein. jis author 
recommends that the pillars of the external abdominal ring should be 
approximated by a sutures because they are foneriats 
by the above technic. In a case ited by Gersuny the 
hernia was cured, to be sure, but an inguinal hernia made its aj 
ance later, A farther cljectos!ix Ghat thove fel danger 0€ anwiog BOR 
li ae ce Snir Set Oo roe em 
Biel by marked adema. 


rg has endeavored to close the opening by a an 

a bone chiselled from the symphysis and turned upward 

nd Poupart’s ligament and held in place by catgut ligatures. In 
the result was favomble, and the method can be recom- 

very lange femoral hernias with a widely distended hernial 

me ‘evident that in cases of this sort there will be no suppura- 

ti etoroplastic © iments have been Schwartz, 
Salzer, and Thiriar, eae catgut, glass poms ‘ified bone. 
The latter method showed 21 cures, and in 2 cases the bone had to 
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be removed because of suppuration. The chances of a permanent cure 
are much better in small than in large hernias, Socin in 1879 reported 
6 cases which were cured by tying off the sac and then sewing up the 
skin; and Heidenthaler, in Set reports that in femoral hernias no 
larger than a hen’s cure was three times as common as recurrence, 
whereas when the fea was larger than this there were twice as many 
recurrences as cures, Modern methods show that about 2 to 5 per 
cent. of the cases recur, just as in inguinal hernia, Bassini reports the 
proportion to be as 41 is to 0; Berger, 25 to 0 ; Championnitre, 21 
to 0; Eiselsberg, 11 to 1; Kocher, 11 to 0; Schulten, 7 to 0; Weigel, 
36 to 1—i, «., there were 2 recurrences in 152 cases, which is about 
1.3 per cent. 

and Femoral Hernia on the Same Side.—Rerger called atten— 
tion to the fact that these conditions not infrequently are present on 
one side at the same time, He observed this state of affairs 222 times ; 
87 times on both sides; 203 men and 19 women. Usually there is 
a hernia elsewhere. In 105 of the eases there was an inguinal hernia 
on the other side. Sometimes the inguinal hernia appears as a 
tumor, although they not infrequently appear as one mass which is 
divided somewhat by Poupart’s ligament. In these eases there is really 
extreme relaxation of the abdominal wall rather than a true hernia, 
The condition is rarely associated with strangulation. 

Differential Diagnosis of Inguinal Hernia, Femoral Hernia, and other 
Conditions —DracNostic ScuemE.—Macready collected the common 
sources of error in making a diagnosis of hernia, Certain of the data 
contained in his work will be joned here. He reports in all, 739 
false diagnoses in men and 85 in women, The conditions confounded 
with scrotal hernia were as follo’ hydrocele, 233 times ; inflamma- 
tion of the testicle, 107 times; varicocele, 90 times ; non-inflammatory 
conditions of the testicle, 28 times; tuberculosis of the testicle, 17 
times ; and tumors of the testicle, 13 times. The following conditions 
have been confounded with femoral hernia: enlarged lymph-glands, 
115 times; abscess, 47 times ; enlarged saphenous vein, 9 times; and 
psoas abscess, 7 times. Labial hernia has been confounded with cysts 
12 times, varicosities 6 times, psoas abscess 3 times, enlarged saphenous 
vein 26 times, and enlarged glands 22 time: 

‘The vast majority of the congenital hernias and most of the ruptures 
occurring in the first ten years of life are inguinal, Wernher collected 
5341 cases of femoral hernia, and found none under one year of age, 
boys and 5 in girls under five years of age, and 19 in boys and 13 
in girls between six and ten years of age. He also collected 37,873 
es of inguinal hernia, and found that 4818 boys and 262 girls under 
ar were affected, 1568 boys and girls between one and five 
boys and 195 girls between six and ten years 




































of age. 

Anything appearing distinctly above Poupart’s ligament is inguinal, 
and in men the inguinal canal can be palpated in reducible hernias, 
while in women this is frequently impossible because there is no skin 
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available to be pushed in ahead of the finger. A femoral hernia rarely 
rises above prion ar and in old swome _ sometimes 
descends into the ion; moreover, Pou 's li is 
a Ww ele nl voted with ft tt ef Bi 
difficulty in making the diagnosis is not apt to be so great in men 
as in Some When itis scspopitile wo deepal the attachment of 
Poupart’s ligament, the spine of the pubes may be used as a guide, for 
an ingainal hernia will appear above and to the median line, while a 
femoral hernia is more apt to appear outside and below. An inguinal 
hernia is very apt to cover up the spine of the cae Se eras 
whereas a femoral hernia leaves it uncovered. The peduncle of a 
femoral hernia lies immediately behind the tamor mass, whereas in an 
inguinal hernia it extends upward and outward. If it is possible to 
reduce the hernia, it is best to close the ring with a finger and request 
the patient to strain or congh while in the upright position. If the 
uestionable condition is a femoral. hernia, it will appear again imme- 
jiately, and in this case, provided the hernia is reducible, one as a rule 
will be able to introduce the finger sufficiently to feel the pulsation of 
the femoral vessels and perhaps the margin of Gimbernat's ligament. 
It may happen, however, in femoral hernia that after replacing the 
same it does not come down no matter bow great the effort. When 
the hernia is irreducible, the difficulties are still greater, and one should 
always bear in mind that two sorts of hernia or a hernia with other 
conditions may be present at the same time. 

Congenital hernias, or those appearing in the inguinal region in the 
first decade, are always oblique, although when very large it may be 
difficult to differentiate. Sometimes it is possible to distinguish an 
oblique from a direct inguinal hernia by pressing upon the canal. If 
the hernia is direct, it will reappear immediately on coughing. As a 
rule it is difficult or impossible to feel the pulsation of the deep epigus~ 
tric artery. If the cord lies entirely to the onter side of the sac, the 
hernia is without doubt direct. An oblique hernia almost always comes 
down into the scrotum if lange, whereas a direct hernia may remain for 
a long time in the bend of the groin. Both varieties may be present 
at the same time, and even the most experienced diagnostician cannot 
determine the exact conditions. 

All bernias present at birth, or appearing during the first weeks 
without any especial cause, are congenital. Furthermore, if a hernia 
extends into the scrotum immediately, it is liable to be congenital. 
A long cylindrical sac, early adhesions between the sac and the contents, 
irreducible hernia in other positions, constricted areas in the sac, simul- 
taneous presence of circumscribed collections of fluid, the presence of 
a strand-like communication between the fundus of the sac and the 
tunica propria of the testicle, the presence of hernia with ectopia of the 
testicle, and the absence of symptoms with sudden appearance of a 
hernia, are points all in favor of a congenital origin. In favor of 
acquired hernia would be the late and gradual appearance, associated 
with characteristic symptoms and the history of accidental causes, such 


duration of the z 
gine Suite? Bae 
in? Cause of aj ce? What was first 
uj or from above 


pain? Spontaneous 

tion, movements, or taking 

IL. Present condition : 

1. Region of the swelling? Relation to Poupart’s ligament, to the 
spine of the pubes, to the pubes? If in the scrotum, which side? 

2. Size and shape of the tumor? Spherical? Cylindrical? Pear- 
shaped? Hour-glass? Smooth? I 2? Uniform? Kinks? 

3, Has the mass a pedunele, or is it free and movable? How far 
can it be lifted off and palpated? Size of the peduncle and direction ? 


4, Toes the tumor change in size on standing up or lying down ? 
In the morning or in the evening? Does coughing, straining, erying 
influence the size or tension ? 
5, Condition of the overlying structures? Is the skin normal? 
Tn folds? Tense’ eae CEdematous? Reddened? — Thick- 
b rent? 
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the course the tumor has taken? What is the condition of the cover- 
ings remaining outside? Are they smooth or movable? 

Can one palpate the hernial ring? What is its anatomical position ? 
Size? Margins? Neighboring structures? Does the finger enter the 
abdominal cavity, or is there some organ interposed? Was reduction 
associated with nausea, unconsciousness, or pain? When lying down, 
does the tumor remain in the abdominal cavity, or does it reappear im- 
mediately? Or does it come down on coughing, standing, or straining? 
‘Does it come down partially or entirely? Is it possible to determine 
the route taken by the mass on reappearing? Does alternating com- 
pression of the inguinal canal or external ring give any information on 
coughing? If the mass is irreducible, can any connection be made 
out with the abdominal cavity? Can the cause of the irreducible 
nature be made out, such as a strand or tension within the abdominal 
cavity? Are there signs of strangulation or of inflammation? ~ 
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This subject will be subdivided into: 1, congenital hernia of the 
cord; 2, umbilical hernia of infants; and 5, umbilical hernia of 
adults. 

Fro, 281. 


Hernia of curd, 


1, Congenital hernia of the umbilical cord (ectopia viscerum) 
should really be classified as a malformation, and ix frequently asso- 
ciated with disturbances of growth elsewhere. The slight cases resem- 
ble a hernia, and will therefore be considered in this connection, 

During the first weeks of life the abdominal cavity communicates 

You 1V,—33 
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freely with the umbilical vesicle by means of the 
the vessels of the placenta have become de’ 
close toward the end of the third month 


down with a finger or by pulling on 

stage of development the lower 

usually the cwcum, lies outside peritoneal 

eal cord. The communication between the umbilic 

small intestine is the vitelline duct. Normally the small intestine 
increases in length and forms loops that lie within the abdominal 
cavity. The effect of this traction is that the intestine lying outside 


Fia, 282 


| thin strand, which can fre~ 
on the small intestine often 


/ uncommonly 
y extend into the 
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to the place where there is the usual vascular supply—that is, up to the 
skin margin. The granulating wound heals over, and the umbilicus 
is therefore covered by sear-tissue and does not contain any subeu- 
taneous fat. This region does not have the same power of resistance 
as normal skin, and when distended becomes stretched more and more. 
At birth the umbilical ring is of considerable size because it must 
allow free passage to the large vessels. As the vessels become obliter- 
ated this ring closes down more and more, especially in the deeper 
rt, where the remnants of the umbilical arteries become transformed 
into fibrous connective tissue, which is closely adherent in this region. 


Fra, 283, 





Hernia of cord—contents ssparsted: 1, dlanbmagm 2 exl-blader: 2, stomach; 4 appends: 
The umbilical vein in the upper part of the ring has no connective- 
tissue sheath, and does not become adherent to the umbilical opening, 
but accompanies the artery downward. This explains how it is that in 
the upper region of the ring, where the vein is not adherent, there 
remains a small gap which is insnfficiently closed during the first few 
months of life. Below the umbilical ring there is the intra-abdominal 
fascia, and beneath this the peritoneum, This portion of the fascia is 
strengthened by connective-tissue fibres in the linea alba that some- 
times show a distinct free margin 1 to 2 em, (0.3 to 0.7 inch) above 
the umbilical ring (fascia umbilicalis, Rachet). Faulty development 
in this region is not uncommon, and a large part of the abdominal 
contents such as the small intestine, large intestine, liver, stomach, 
spleen, and kidneys, may be found outside of the abdominal cavity. 

snally, however, only a small portion of the small intestine and per- 
haps some of the exxcum will be found outside. If there is a prolapse 
of the intestine, the abdominal walls cannot, of course, close, and may 


am 


be only rudimentary, while the sharp line between 
amnion persists. ‘The prolapsed structures are ; 
which are transparent and contain a connective ti 
resembling Wharton’s gelatin. The external layer consists of amnion, — 
page nga a tire apne a ann that it contains 
no vessels. Only the prolapsed viscera Eaters 
sometimes dericy tale ie pope fa at fey areal sec~ 
Slew Maleecesoe yr It is probably correct that the 

lly not part of the parietal peritoneum, but part of the 
primitive membrane. 

Fig, 254, 


ain almost always call int 
a protrusion of the parietal per 
y cord which pushes the two 


ressure upon the abdomen, but it is dil 
been produced. ‘ 
e appearance is concerned, there are two varieti 
mbilical cord, One has a broad hase an 0 
being perhaps 25 em. (9.5 inches) in circumference. The 
only to the margin, and is then folded inward, so that a 
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peculiar roll is formed around the margin. (Fig. 302.) The 

part is covered by a translucent membrane, which usually in the lower 
portion is connected with the umbilical cord. The umbilical vessels 
will usually be found united to a strand in the lefi side of a hernia and 
passing into the cord. The second variety appears as a pedunculated 
tumor, protruding through a comparatively small dilated umbilical 
ring, and extends into the cord as a cylindrical mass for a few centi- 
metres, The margin between the skin and the ammion is quite dis- 
tinct. These protrusions into the cord may be overlooked, and cases 
have been reported in which the Jostudel portion of intestine was 
tied off with the cord. This cannot bey if one is careful, for 
the abnormal contents are easily palpated because of the thin over- 
lying layers. In this variety it is encommon to have any adbesions 


Fra, 285. 


Congenital hernia of the cond: 1, sent of attachment of the umbilical cord to the tumor. 


between the abdominal wall and the viscera, They are, however, 
qnite common in the first variety. These conditions resemble a 
hernia because they increase in size with exertion and become tense, 
At birth the thin membranes are usually smooth, shiny, moist, and 
transparent, so that the contents can be more or less recognized. 
Several cases have been reported in which the sac ruptared at birth 
s0 that the intestines were exposed. These glistening membranes 
are not viable. They die off with the cord, and become first clondy 
and then opaque. When the prolapse is considerable, the internal 
i and the intervening gelatin of Wharton will die off in 
ces and become torn, Cases, however, have been reported 
he underlying layer was preserved and became covered 
with granulations, which in tarn were covered in from the margin 
of the surrounding skin, Contraction of the scar-tissue may be asso- 
ciated with marked diminution in the size of the mass, although a 
favorable result of this sort is quite exceptional. The smaller the 
hernia into the cord, the more liable this favorable termination. 
In the majority of the cases the children die within a few hours 
after birth, and should they live, futal peritonitis is apt to develop as 
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peculiar roll is formed around the margin. (Fig. 302.) The main 
part is covered by a translucent pedir a in the lower 
portion is connected with the umbilical cord. The umbilical vessels 
will usually be found united to a strand in the left side of a hernia and 
passing into the cord, ‘The second vuriety appears as a pedunculated 
tumor, protruding through a comparatively small dilated umbilical 
ring, and extends into the cord as a cylindrical mass for a few centi- 
metres. The margin between the skin and the amnion is quite dis- 
tinct. These protrusions into the cord may be overlooked, and cases 
have been reported in which the included portion of intestine was 
tied off with the cord. This cannot happen if one is careful, for 
the abnormal contents are easily palpated because of the thin over= 
lying layers. In this variety it is uncommon to have any adhesions 


Fro. 285. 


Congenital hernia of the cont: 1, seat of attachzent of the umbilical cord to the tuznor. 


between the abdominal wall and the viscera, They are, however, 
quite common in the first variety. These conditions resemble a 
hernia because they increase in size with exertion and become tense, 
At birth the thin membranes are usually smooth, shiny, moist, and 
transparent, so that the contents can be more or less recognized. 
Several cases have been reported in which the sxc ruptured at birth 
so that the intestines were exposed. These glistening membranes 
are not viable. They die off with the cord, and become first clondy 
and then opaque. When the prolapse is considerable, the internal 
membrane and the intervening gelatin of Wharton will die off in 
certain places and become torn. Cases, however, have been reported 
in which the underlying layer was preserved and became covered 
with granulations, which in turn were covered in from the margin 
of the surrounding skin, Contraction of the scar-tissue may be asko- 
ciated with marked diminution in the size of the mass, although a 
favorable result of this sort is quite exceptional. The smaller the 
hernia into the cord, the more liable this favorable termination. 

In the majority of the cases the children die within a few hours 
after birth, and should they live, fatal peritonitis is apt to develop as 
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‘The region 

Saal shes Hoel. Tn thi 

changed whenever wet in this way one may be 

the underlying layer after the uperticial tayert i 
infrequently an intestinal fistula appears after the membr 
been cast off, which closes in some cases within a short time. 
authors claim that this condition is due to strangulation 
intestine contained within the umbilical cord, be, oR 
siders that it is in all probability due to 

enteric duct and connected with Meckel’s ivertaliae 

becomes strangulated there need be no other s proms of in of in 
obstruction. ase a hernia of the umbilica 

itself, but of late operative treatment has been advocated. “The oe 
efforts in this direction were those of Berard, in 1840. Felsenreich 
reports a case in 1884, and MacDonald in 1890 collected 19) opera- 
tions with 17 cures and 2 deaths, Only 3 of 12 cases 
recovered. Lindfors collected 44 observations from 1882 to 1893 ; 
and of the 32 cases operated upon, 26 recovered and 6 died. Of 5 
cases in which a subcutaneous ligature was used, 3 were cured and 2 | 
died ; and of 7 cases that were treated by expectant methods, 3 were 

cured and 4 died, Several of those that recovered were very unfavor= 

able, because there were adhesions to the organ, or the hernia con- 

tained the liver and stomach, and in some there was already evidence 
of peritonitis. 

In uncomplicated cases in which there is a likelihood that conser- 
vative treatment will be successful, one should wait before int 
radically until the children’s power of resistance is increased. In the 
cases, however, in which conservative treatment is not effective, or in 
which there is some urgent indication, such as an already existing 
rupture of the sac, or when the contents are irreducible, when there are 
signs of strangulation and beginning peritonitis, an immediate opera- 
tion is indicated, The cases in which the hernia is so large that there 
is no chance whatever of covering in the defect are, of course, excluded 
from operation. 

A free incision should be made so as to be able to deal with any 
unexpected complication that may arise, and because it is mueh 
easier to reduce the contents, especially if there are adhesions, 
The incision should be made in the skin close to the amnion, The 
hernial tumor should be freely exposed and the regions where the eon~ 
tents are adherent to the lining of the sac freed by excising part of the 
membrane. For the purpose of reducing the hernia it may sometimes 
be necessary to enlarge the incision’ upward and | to close the wound 
later, layer by layer. When an operation is urgently indicated, it may 
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be done immediately after birth ; but, if possible, one should wait until 
the second or third day. 

Subcutaneous methods are not to be recommended, because of the 
danger of accidental injury. In some of these cases it may be well 
to follow Olshausen’s advice and operate extraperitoneally—i. ¢., with- 
out opening the inner lining. The amnion and Wharton’s gelatin are 
separated from the underlying tissue, and the sac is then folded over 
and sewed in place, while the freshened edges of the skin are broaght 
together above this. The dangers of this operation are less, to be 
sure, but one is never certain of the result, at least not to the same 
degree as with other operations, 

2. Umbilical Hernia of Young Children.—The umbilical 
which does not close tight for the first few weeks of lite, is a Es 2 
spot in the abdominal wall. In certain cases the umbilical fascia is 
of sufficient strength to hold back the abdominal contents, but as it is 
not always uniformly developed, it does not always do this, although 
it may prevent direct protrusion from within outward. It may cover 
inva little of the umbilical ring, and) if the peritoneum is to bulge in 
this region it must extend downward over the margin of this fascia. 
‘The seat of exit therefore would be in the upper portion of the umbili~ 
cal ring, between its free margin and the umbilical vein. Every child 7 
is predisposed to ambilical hernia in the early months of life, and if 
there is much crying, or chronic constipation, or difficulty in 
because of phimosis, and especially if the child much, it is not 
surprising that this weak spot in the abdominal wall’ gives way. 
Pulling upon the umbilical cord is also disastrous, becanse se Peres 
a) depression on the inner side of the abdominal wall. Umbilical 
hernia is very common in the first year of life, although it is diftienlt 
to obtain accurate figures, because the majority of the cases never come 
under treatment, and without doubt a large proportion of these hernias 
disappear early without medical aid. Frequently, however, there 
remains a slight depression or a slight bulging of the peritoneum, and 
the umbilical ring is somewhat mo than usual. The hernial open- 
ing is usually narrow and the uy margin is apt to be very sharp. 
‘The sac itself is very delicate, et is usually adherent over the cica- 
tricial region of the umbilicus. A hernia of this sort is conical, and 
rarely larger than an inch in diameter. The sic almost always 
‘contains small intestine, because during the first year of life the omen- 
tum does not extend this fur. The contained intestine may, be so 
movable that it goes back of its own accord when the child is on its 
back, but appears immediately on straining. The place where the 
umbilical star is, can always be recognized in the lower lateral portion 
of the tumor, and remains ‘adherent to the umbilical ring even when 
the hernia increases in size, Sometimes an especially distended’ scar 
lies upon the hernia proper as a separate diverticulum. Children, with 
umbilical hernia suffer from frequent attacks of colic, that, cease after 
the hernia has been removed. Strangulation is uncommon} although 
cases have been reported. 


ee, 


round pads are especially to be condemned because they tend to dilate” 
the hernial ring; and if a pad is to be used, it should always be} 

and extend beyond the margins of the umbilical opening. 
above-mentioned method of treatment is unsuccessful, then a y 
operation should be performed, especially if the hernia is eausing 
symptoms or continues to increase in size. A hernia that has not dis 
appeared up to the tenth year of life should always be operated upon 
while the individual is still growing, because it is very apt to increase 
considerably in size later, especially in girls. The operation itself’ is” { 
simple, and with tractable children this may be done with Sehleich’s 
local anwsthesia. An incision is made in the long diameter of the J 
tumor. ‘This is carried down through the skin with great care 

the covering is apt to be very thin and there is danger of injuring the — 
intestine. The sac should always be opened because it is oa 
easy to overlook some strand-like adhesion, The peritoneum i 

be closed with a continuous catgut suture or with a simple pucker — 
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suture if possible, The umbilical scar is best excised, although 
parents should be consulted in this respect, because of local superstition. 
‘The fibrous margins of the umbilical ring and the skin margins are 
next approximated. Silk is best for he The of 
the ages oA the aan aera exact, re pose 

may furnish the necessary reappearance of ia. 

as Umbilical Hernia in ph saa sry Miia Neal 
bilical hernia is comparatively uncommon, and in males it is extremel: ved 
“uncommon. In feanales betwen fhe 80) St ee 
‘it ix also uncommon, but after thirty years the condition is noticed 
much more frequently again, although the character of the hernia is 
‘quite different from that in young children. Those in children tend to 
remain small, while in adults they increase progressively and may be- 
come enormous. In all probability a certain proportion of the cases in 


Fra. 286. 


Uimbélieal hernia of adults, 


its develop in connection with a hernia that has persisted from 
hood. The majority, however, are due to changes in the abdom- 
i ring pregnancy or in connection with lange in 
cites, ete., when the umbilical scar becomes much 
not capable of contracting because of the absence at 
fier the primary distention has ceased the hernial ri 
rger collected 6220 cases of hernia in males, and psy oo 
of umbilical hernia, whereas in females-there were 496 
acre os ees large umbilical hernia—at least in 
found only when ¢ is some special predisposition to 
in—i. ¢., when there are hernias in other selene oe the as 
cases above mentioned in males over fifteen 
only 15 that had an umbilical hernia alone, In 95 t 















into Goce oeeade at ap SG OEE Pr 
er ha that the intestine itself may en 

hae clkaioas are ratounig' ees elise el Saino ogee 
at ‘sometimes impossible to make out because othe many poalias 
with the strands and firm adhesions in the sac. ; 

It is not uncommon to have a portion of the hernia extend outward 
between the skin and the muscles, and it is quite characteristic of 
umbilical hernia to find the sac extremely irrega 
be subdivided by partitions and bridges of tissue into n 
cavities, some of which may become entirely elosed off and form 
‘These separate cavities not infrequently communicate with the chief 
cavity by small openings with sharp margins, and offer conditions 
most favorable for strangulation. Ticdel reper reports a case” ze which a 
very small loop of intestine had become 
small sac in the wall of an umbilical hernia the size of child's 
Cases have been described in which a properitoneal diverticulum was 
connected with the sac of an umbilical hernia (hernia umbilicoproperi- 
tonealis). This pose sac may extend oie a ts (Singer) or 
downward (Terrier) for a considerable eaten 
however, is detected only on operation. 

Small umbilical hernias, especially in fat women, do not. ma 
any tumor that can be ted on inspection. On palpation, how~ 
ever, the intestine may be felt to slip back from beneath the fingers 
with a characteristic snappi gurglii ng noise, In the course of 
time large umbilical presiyy tees ible as a rule, because of 
inflammation his secondary adhesions. The constant friction of the 
clothing not infr perl results in superficial ulcerations which may 
extend inward, and, combined with the tendency of the hernia to 
increase and see thinner and thinner walls, result in hs the 
wall and peritonitis. 

‘Treatment.—A small ‘tok ty hernia in a individual that is not 


















ances constructed by ve rere Lawy, and others, prove ineffi- 
cient, it may be best to rely upon some elastic abdominal support, with 
or without a pad in the region of the hernia. The pad should be 
made over a) plaster-of-Paris cast of the hernia, so as to fit accu- 
rately, "8 sentioea ii i 








the patients piss continue to have colic, vom! ~ and suffer 
from constipation, ete. Besides these daily symptoms, it hay 
occasionally that fecal’ matter becomes impacted in the ed Pr 
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tion of gut, and inflammations in this region are not r 

tieularly if the hernia is lange and irreducible. If the a 
jia was reducible at some previous date, it is no 
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are unwilling to accept his advice, and wish to have the methods 
that helped them in previous attacks. This. explains how it 
occurs that operations for umbilical hernia are postponed 
long. Besides, physicians themselves are apt to wait a conside 
time because they are undecided whether the condition is reall 
due to harmless circumstances, or whether there is i 
The first few days are passed in using half-way measures, while the 
condition of the patient remains fairly good. Remissions are not 
uncommon, although the disturhance is not severe. The tumor is not 
tense nor jally tender to touch, even in the vicinity of the umbili- 
eal ring. There need be no vomiting and the bowels do not always 
cease to act entirely. Suddenly the symptoms become aggravated. 
The vomiting becomes continuous, the pulse gets worse, and symptoms 
of peritonitis soon appear. If an operation is undertaken at this time 
—i, ¢., on the fifth or sixth day—an intestine is found which is ready 
to rupture, and the outlook is, of course, unfavorable. For this 
reason strangulation of umbilical hernia is especially feared, although 
in itself no different from any other hernia, Severe acate cases of 
strangulation occur with small umbilical hernias, just as in cases of 
femoral hernia, for instance. When an umbilieal hernia, however, is 
lange and irreducible, the symptoms develop gradually, but in time the 
results become equally as bad, 

A loop of intestine may become strangulated in one of the diver- 
ticula of the main sac and be overlooked, beeanse the main bulk of the 
hernia is soft and not tender to touch, In these cases one should 
always palpate the mass carefully to see whether there is not some area 
more firm than the rest and more sensitive to pressure, If the svmp- 
toms are marked in cases of strangolation, radical measures should be 
resorted to immediately, and taxis should be used only in exceptional 
cases, because the vast majority of lange umbilical hernias are irre- 

~1¢ should always be opened during the operation because 
d conditions can only be unmavelled in this way. The 
remely thin, so that t care must be taken when 
‘nt omentum should be tied off in sections and 
sometimes necessary to divide strong adhesions 

| wall and the sac, and it may even be necessary 

of the se. If the conditions allow, one should 

a radical operation after opening the sac. Gener- 
(ical operation is indicated much more frequently in 
han in inguinal or femoral hernia, because they are 


is 
EEE 
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difficult to retain with trasses and show a much greater tendency to 
increase in size, besides being associated with severe complications. 

Should a radical operation be done while the hernia is rather small 
and not especially adherent, then this step is very simple and almost 
without danger, and the chances of a Permanent cure are very favor- 
able. 

There are two methods of operating which have an equal number 
of supporters. One method consists in making an incision over the 
hernia in its long axis, exposing the sac and its contents, closing the 
sac, and uniting the soft parts over this. The other method consists 
in making a circular incision around the hernia and removing the skin 
that has become stretched, as well as the sac and its ecoveri The 
defect is then closed by a plastic operation, ‘The first does 
not expose the field of operation ly in complicated cases, and 
dloes not permit the abdominal cavity to he freely inspected with regard 
to adhesions, One should never be satisfied unless thoroughly con- 
vinced that the replaced intestine lies absolutely free within the abdomi- 
nal cavity. The second operation, called omphalectomy by Condamin- 
Brans, is much to be preferred because of the free exposure of the 
field of operation, and because one is able to complete the i 
much more quickly. It has, however, the disadvantage that in a large 
hernia there may be considerable trouble in closing the defect. For 
this reason some authors claim that it is best not to carry the incision 
entirely around the hernia, but be satisfied with doing one side first, 
and at the end of the operation remove as much of the flap as can be 
spared. After Sspoliae the hernia itself it is best to attend to the 
omentum first and tie this structure off in sections, After this has 
been done the intestine may be attended to. Bruns claims that it is 
best to close the wound by through-and-through sutures, taking in all 
the structures of the abdominal wall at one time. Although it would 
seem that this method does not guard against recurrence as well as 
some others, it has the advantage, especially if silver wire is used, 
that it can be done in a short time, and that a great deal of tension 
may be put upon the stitches. Most authors prefer to sew up layer 
by layer, The peritoneum ix closed with a continuous catgut suture, 
then the deep fascia, then the muscles, then the superficial fascia, and 
finally the skin. Biondi tries to prevent the lines of suture from iying “ 
i siren 4 one above the other by dividing the peritoneum and the 

eath of the rectus transversely. The rectus muscle itself’ 

itudinally, the anterior sheath of the rectus trans- 

le the skin is divided vertically. This method is 

le, as emphasized by Eizelaberg and Bumm, when it 

to bring the structures together trinsversely. After an 

op large umbilical hernia it is always best to have the 
patient wear some sort of abdominal support. 

rge umbilical hernia that has existed for a long time is not infre~ 

quently associated with conditions that render the prognosis doubtful. 

‘The patients are frequently obese, advanced in years, have fatty hearts, 
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hernia. Berger collected 54 cases and foun 
follows : 


2 Cases of enormous hernia - 


13 4“ the size of a fist | 
“M4 hernia 


It is of very great importance whether the wound heals by first 
intention or not, for of 10 cases in which suppuration occurred there 
were 6 recurrences, 


OBTURATOR HERNIA. 


About 200 cases have been reported in literature, and the subject 
has been gone into with especial care by Fascher, Englisch, Pieque, and 
Poirier. The hernia always leaves the abdominal cavity through the 
same foramen. The obturator foramen is closed except for the upper 
portion by the obturator membrane, which consists in this region of 
two layers, between which there is sometimes a slight amount of fat. 
‘The upper and inner portion of the membrane presents an opening 
which corresponds to a groove on the pubes for the passage of the 
obturator nerve and vessels. These vessels pass through the obturator 
internus and externus in a space known as the obturator canal, the 
direction of which is inward, downward, and forward, its length 
being about 1.5 cm. me inch), while its diameter is about 1 em. 
(0.4 inch), Behind the obturator internus and its fascia there are 
the intra-abdominal fascia and peritoneum. Thin people sometimes 
have a slight depression over the internal opening of the canal. The 
nerve usually lies above and ou the vein inside and below, and 

the obturator nerve given off in 

r in the region of the 

external opening is c | : the connective tissue 
of the subinguinal tria E 

Obturator hern' ie in women (Berger, 118 

vi bilateral, or combined 

femoral region. The 

of the gut-wall, some= 

il quite frequently 

as an ovary or tube, 

e the sac follows the 

: above the upper margin 

th the ascending ramus of 

scle, and because of the 

dition may exist for a 

any noticeable swelling. 
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When present, this swelling will be found in the oss bounded 
internally by the adductor longus, externally by the artery, and 
above the ramus of the pubes—i. ¢., in the region where one would 
expect to find a femoral hernia. 

Raa nt diagnosis is quite difficult, although most of te. 
cases are recognized before 0] ion, but generally after 5) 0 
strangulation have speunek - ANieiel tumor will be found: immnedi- 


‘Obturmter iu= 
terwus muscie, 





Feewr, 
Inner wall of pelvis. 


ately below the pubes, to the inner side of the lange vessels, and should 
be compared with the conditions on the healthy side. ‘The examina- 
tion should be made with the thigh in different positions, but it will 
be found most advantageous to relax the muscles by flexing, adduct~ 
ing, and rotating the thigh outward. This position relaxes the peo= - 
tineus, as well as the adductor and iliopsoas, The ascending ramus of 
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the pubes should be followed backward and outward with the finger, — 
and sometimes it will be possible by bimanual examination to detect a 
strand reaching up to anterior wall of the pelvis. If no tumor 
can be made out, localized tenderness to pressure, which is almost 
always present if there is any lation, is a valuable sign. One 
should always investigate whether is any increase in the amount 
of pain when the obturator externus is put under tension—i. ¢., when 
the bertilecpee and rotated ian Ry oF 

mn ct tom is extremely val le when present, con 
sists in aieebeen in the regions supplied by the obturator nerve. 
As a tule the thigh will be held flexed, cannot be adducted, and any 


Fis, 289, 


Section of left obturator hernia seen from within: a, pelvis; b, sa; 6 thigh. 


motion whatever causes pain. The symptoms may be continuous or 
may recur as attacks at intervals of varying length, and are due to 
pressure upon the nerve-trank in the obturator canal, Most of the 
ee is referred to the inner side of the thigh, although the hips and 

nee-joints may also be involved. It should be remembered that one 
branch of nerve, because of its communicati: 


neuralgia, perimetritis, and purulent peritonitis in the 

ld be borne in mind in this connection. Landerer 

lue to osteomyelitis of the 

which there were also signe of intestinal obstruction, 

s of strangulation are usually thought to be due to 

ngulation, so that one should a examine the hernial 
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alzo be remembered that a femoral hernial and an obturator hernia may 
be present on the same side and at the same time. It has also 

that an inguinal hernia or an umbilical or crural hernia has been treated 
while the obturator hernia was found on autopsy. (Auerbach, Paci, 
Wilke, Martini.) 

Treatment.—On account of the deep position in the thigh and the 
mobility in the region, the technical difficulties of operating are very ~ 
great, and up to the present time only one case has been 
which was operated upon before ptoms of strangulation appeared. 
The results are still unfavorable. Taxis is absolutely to be condemn 


Fis. 290. 


Obcurator hernia aren from within te pelvis; a, Foupart’s lament: }, internal Inguinal ring; 


¢, neck of hernis | «, obtterator membrane, 


The firm constricting bands produce gangrene of the gut within a very 
short time, especially if the wall of the intestine has been 

Care should be taken during the operation not to allow the gut to slip 
back into the peritoneal cavity, and large incisions should be used so 
as to expose freely the field of operation. The pelvis should be raised 
and a long incision made along the inner margin of the saphenous 
vein. After dividing the fascia the inner edge of the pectineus muscle 
is exposed, and if necessary, the attachment to the pubes is divided, 
soa to be able to get to the seat of trouble. The hernia is freed 
from the surrounding tissue, the sac is , and if the gut looks 
suspicious, it should be handled with the greatest care. Riedel 

Vou. 1V.—29 
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the pubes should be followed backward and outward with the finger, 
and sometimes it will be possible by bimanual examination to detect a 
strand reaching up to the anterior wall of the pelvis. If no tumor 
can be made out, localized tenderness to pressure, which is almost 
always present if there is any strangulation, is a valuable sign. One 
should always investigate whether there is any increase in the amount 
of pain when the obturator externus is put under tension—i. ¢., when 
the thigh is abducted and rotated inward, 

Romberg’s symptom is extremely valuable when present, and con= 
sists in disturbances in the regions supplied by the obturator nerve. 
Asa rule the thigh will be held flexed, cannot be adducted, and any 


Fre. 238. 


Section of lef obturntor hernia seen from within: a, pelvin; sno; ¢,thigh. 


motion whatever causes pain. The symptoms may be continuous or 
may recur as attacks at intervals of varying length, and are due to 
pressure upon the nerve-trunk in the obturator canal. Most of the 
pes is referred to the inner side of the thigh, although the hips and 
‘nee-joints may also be involved, It should be remembered that one 
branch of the nerve, because of its communication with the long 
saphenous, reaches almost down to the mid ird of the leg. The 
st 0 by no means uniform, and it should be remembered that 
ions than a hernia, 
uralgia, perimetritis, and 
Id be borne in mind in tl 


o be due to 
e the hernial 
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also be remembered that a femoral hernial and an obturator hernia may 
be present on the same side and at the same time. It has also 

that an inguinal hernia or an umbilical or crural hernia has been treated 
while the obturator hernia was found on autopsy. (Auerbach, Paci, 
Wilke, Martini.) 

‘Treatment.—On account of the deep position in the thigh and the 
mobility in the region, the technical difficulties of operating are very ~ 
great, and up to the present time only one case has been 
which was operated upon before symptoms of strangulation wed, 
The results are still unfavorable. Taxis is absolutely to be mined. 


Fic. 290. 


Obturater hernia seen from wittin tree pelvis: a, Poupart's ligament: 6, tntermal Inguinal ring; 
week of bruins obturator metabrase. reg 


‘The firm constricting bands produce gangrene of the gut within a very 
short time, especially if the wall of the intestine has been caught, 
Care should be taken during the operation not to allow the gut to slip 
back into the peritoneal cavity, and large incisions should be used so 
as to expose freely the field of operation. The pelvis should be raised 
and a long incision made along the inner margin of the saphenous 
vein, After dividing the fascia the inner edge of the pectineus muscle 
is exposed, and if necessary, the attachment to the pubes is divided, 
2008 to be able to get to the seat of trouble. The hernia is freed 
from the surrounding tissue, the sac is opened, and if the gut looks 
suspicions, it xhould be handled with the greatest care. Riedel 
Vou 1V.—39 
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resected a piece of the pubes, and considers that this should be done 
ie all ditilatt case, The poration ia dlable, tu jbat@ondyabeetdan 


Section through obturator region and obturator canal, 


it is difficult to avoid the surrounding vessels. It will be found best 
to enlarge the opening downward and inward. 


VENTRAL HERNIA. 


icties of hernia that have just been described occurred in 

d be anatomically defined, whereas the following cases 

n common as far as their anatomical relations are con- 

‘n certain regions of the abdominal wall it is not uncommon 
pture, such as in the linea alba, which may be subdivided 

hernia paraumbilicalis and hernia epigastrica, and besides these 
cases occurring in the linee semicircularis. A great 

eases are due to protrusion of a lipoma developing in 

ritoneal fat and adherent to the peritoneum through some gap 
lominal wall. ‘They are ali not infrequently along the 

he vessels, for instance, in the mammary line, where these 

ures perforate the muscle diagonally. In other cases there may 
been some preliminary disease associated with suppuration of the 
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abdominal walls, or there may have been bruises, subcutaneous lacera- 
tions of muscles with the formation of blood-clots, or perhaps some 


Fre. 292, Fig. 293, 


Post-opertive hernia. 


previous laparotomy provided for the favorable conditions. The ana- 
tomical relations differ, of course, according to the primary cause, 
When the hernia follows some trauma or an operation, the sxc may be 
incomplete for a considerable distance, and the viseera are covered 
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only by a thin layer of sear-tissue. Strictly speaking, a case of this” 
sort should not be classified as hernia, but should be spoken of as a 

. Those due to some previous operation are included in the 
term “hernia of a scar.” 

Hernia in the Linea Alba.—It is not uncommon to find the reeti 
muscles considerably separated even at birth. This separation may 
extend from the symphysis to the ensiform but asa rule the 
condition is more common above the raat or when present 
throughout the separation is greater above. The condition is probably 
a songenital defect, although in later life a similar state of affairs is 
frequently observed, especially in women who have been pregnant 
repeatedly at short intervals, or when there has been some great dis- 
tention of the abdominal cavity. The bulging is more noticeable on 
standing up, when the abdominal walls are ed. If the patients 
are told to lie down, it is sometimes possible to push the abdominal 
wall inward and examine the entire cavity. The gap is best appre- 
ciated if the patients are told to mise the head while in a horizontal 
position, which puts the muscles under tension. The congenital con- 
dition frequently gets well of its own accord ; at least the condition is 
seen much less frequently in children that are older. Sometimes there 
are separate openings in the fascia with sharply defined dense margins 
through which a true hernia may come, and even without any 
tion of the recti muscles it is not uncommon to find small slits in the 
upper portion of the linea alba through which a hernia appears. They 
have been called epigastric hernias. A special name has been given 


them on account of their practical importance, The hernia is usually 
small, and in obese individuals may not produce any bulging of the sur- 
face, although occasionally it is sufficiently large to produce a hemi- 
spherical prominence of the abdominal wall, or may hang downward 
like a pouch with a long pedicle, 

Subperitoneal lipomata probably always are of some etiological 
importance, and not infrequently the entire tumor mass is made up of 


a lipoma, behind which the oneum is drawn outward in « funnel= 
shaped manner, The fat ex: 
linea alba, which become moi 

g. Asa rule there is 

posed rings have been 

ur small hernias were found 

When 

infrequently finds that 

va, for nothing betrays the 

the tumor iteelf has been removed. 

t is not uncommon to find a piece 

oop of intestine, especially the trans= 

ved that they may contain the stomach. 

in Berger’s statistics, including 10,000 cases of hernia, there are 

cases of epigastric hernia, 120 of which were in males, and the 

majority were associated with hernias elsewhere, especially in individ~ 
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uals well advanced in years who were considerably emaciated. Witzel 
claims that the condition was more common in people with some gas- 
trie disturbance, perhaps because of the emaciation and vomiting. 
Other authors consider that they may be of traumatic origin, and 
Witzel claims that 50 per cent. of the eases may arise in this way. A 
direct blow upon the stomach or lifting may be the primary cause, or 
an already existing hernia may be sufficiently enlarged by these factors 
to become noticeable. 

These hernias frequently produce considerable disturbance, although 
not always. The patients have frequent attacks of colic of a bori 
or pulling character, and they vomit. The abdomen may be di: 
and there is difficulty in moving the bowels, Besides this there is fre- 
quently a distinct sense of depression, palpitation, and the individuals 
may even become unconscious. The pain is intermittent and appears 
after some sudden motion, especially after overextension of the trunk. 
In other cases the pain appears regularly at a stated interval after eat- 
ing. The continual discomfort and fear of impending pain make these 
people unable to follow any occupation ; they Teena eaerietial hypo- 
chondriacs, and emaciate progressively. 

Symptoms.—Because of the symptoms referable to the stomach, it 
has frequently been supposed that this organ was the subject of more 
or less violent insult, However, the majority of the cases contain 
omentum and transverse colon ; but it is possible that the stomach is 
pulled upon because of the ligamentum gastroeolicum. It is also 
possible that the symptoms are due to bruising and traction upon 
nerve-trunks in the region of the hernia, especially in the cases in 
which the lipoma is not firmly connected with the peri m, Asa 
rule the lipoma contains a small diverticulum of peritoneum which 
beoomes filled sooner or later wiht pena = 5 f amnaian 
attacks of acute discomfort are probal jue to slight ion, 
such as are noticed in the early stages of hernia eliew! especially in 
the femoral region. On examination it is very easy to overlook 
condition entirely, although an experienced observer will discover a 
small soft anf in the linea alba which is saa eartera toe 
pressure and slips from beneath the finger, leaving a jepression 
in the abdominal wall. The symptoms of which these patients com- 
plain, such as repeated attacks of pain, gastric disturbances, ete., are 
not uncommonly referred to some other condition, such as an ulcer of 
the stomach or biliary colic, the clinical picture of which may be very 


similar, 


of the tumor, the hernia should he exposed, and the pedicle freed 
down to the hernial ring. The sac is then opened, the adhesions tied 
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ie 


spitee 
ie 


hye 
from the opening, through which it pri 
Gaaen the acl ae hs eet aL 
neous and a subperitoneal portion. The condition is 
older people, especially women who have borne several children, 
individual cases have been reported in children by 
Schoofs reports a case in which the testicle 
a sac of this sort. 
Diagnosis.—The di: ‘is may be very difficult, because the 
is small and is papaeed OF a thick layer of fat, The condition may 
be recognized because of localized pain, which becomes worse when the 
abdominal museles are put under tension ; for instance, during attacks 


of coughing, and frequently disappears entirely on lying down. In 


° nea semicireularis i 

observed after some injury or su 
{ some congenital muscular de or acquired muscular 
e Quervain,) As a role they are described in connec- 

r hernia, 

| Scars.—These are the result of some injury 
rocess, and may oceur anywhere in the abdominal wall. 
va stab-wound or some crush of the abdominal wall 
xternal wound where the muscles become destroyed either 
self or because of the hematoma that develops. The 
after some operation are much more common, and 
nd usually in the median line or in the appendix region. They 
remely common when the primary operation was done for some 
process which made it necessary to keep the abdominal 
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wound open for a considerable length of time. They also in 
cases in which the wound does not heal by first intention or in which 
for some reason or other it has been necessary to keep the wound open 
for the purpose of treatment. 

The condition sometimes develops after wounds have healed by first 
intention, and at the present time the common opinion is that a simple 
through-and-through suture is not sufficient for closing the abdominal 
wall, but that the peritoneum, fascia, muscles, and skin should be 
sewed separately, aba examined 586 patients some time after opera~ 
tion and found that 20 per cent. of the cases closed by simple through- 
and-through sutures presented a hernia, and that only 9 per cent. of the 
cases sewed layer by layer showed a similar condition. If there had 
been suppuration for two weeks, 40 per cent. presented a hernia; for 
three weeks, 54 per cent. ; for four weeks, Lal cent. ; and 80 per 
cent. of the cases that suppurated for more than four weeks 
hernia ; while 68 per cent. of the cases closed by secu ae ee 
sutures that suppurated showed a hernia, and only 31 per cent, 
cases that were sewed layer by layer. 

There are two kinds of hernia in the scar; one where the cicatri- 
cial tissue is uniformly distended and presents a condition resembling 
separation of the recti muscles; in the other variety the condition is 
more like a true hernia, because the peritoneam bulges through a hole 
in the faseia, which has rather sharply defined margins. In the latter 
variety, however, the condition is simply due to the giving way of 
weaker portions of the scar. Certain of these hernias into the scar 
become extremely large. The overlying tissues are greatly thinned, 
and the skin is apt to become ulcerated because of ill-fitting bandages, 
etc. These uleers may eventually open up the hernia or Rh ree 
forate the intestine, The omentum and intestine are commonly 
rent to the sac and diverticula are not uncommon. ‘The symptoms 
are generally in proportion to the size of the hernia, and cases of 
strangulation are uncommon. 

Treatment—The same difficulties are met with in fitting any appli- 
ance as in umbilical hernias, and a proper abdominal band is to be 
Er ee When the recti muscles are 
separated in young children, hesive plaster bandages, as already 
described, may be tried. The same applics to hernia in the linea alba, 
Those operated upon may be inst to use adhesive plaster band- 
ages, and change them from time to time, as the only means of pre- 
venting a hernia into the scar, according to Fritsch. 

Tf these conservative methods do not result in improvement, then 
a radical operation should be advised. The technic is much the same 
as that of operations for umbilical hernia, and especial care should be 
taken to free the sac from the hernial ring completely and remove any 
adhesions that may be present, The abdominal wound should be 
closed layer by layer, and when the hernia is lange it may be well to 
use a few silver wire sutures which include a considerable portion of 
the abdominal wall, and which are removed in about fourteen days. 


the tension on the line of suture. Te is, however, not at 
mon to have « recurrence after operations for hernia in ; 


the erector muscle at the twelfth rib and 4.5 em. 


and 
of time, 


LUMBAR HERNIA. 


es in the rogion of the lumbar triangles: |, latisaimus dons: 2, external oblique 
("internal Cbitque ss quadaros hnetoruans 6 welhhy by 7 guateus tosaisies 


ach back to the sacrospinal group, so that there are certain weak 
left in the wall. The external oblique is 3.5 em. fs inches) 


1.8 inches) 
The internal oblique is 5.5 em. (2.2 ication) aay from this 
in above and 1.5 em, (0.6 inch) below, while the trapsversus is 

2.6 inches) away throughout its entire length, so that there is 
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quite a space left which is in part closed in by the quadratus lum- 
borum, which arises from the posterior portion of the crest of the 
ilium, the fifth lumbar vertebra and the iliolumbar ligament, and is 
inserted into the transverse processes of the four upper lumbar verte- 
bre and the lower margin of the twelfth rib. In the lower portion it 
extends outward beyond the free margin of the sacrolumbar group, 
and in this region the abdominal wall is closed in partly by the lam- 
bodorsal fascia, as shown in the accompanying diagram. There are 
two lumbar triangles, the larger of which has its base along the twelfth 
rib, while the smaller has the crest of the ilium asa base. The upper 
one is bounded internally by the sacrolambar muscles, externally by 


Fra, 296. Fis. 297. 





\ a es 
Congenital lateral vensral bernis. (Wyss) Lumbar hernia, 


the posterior margin of the internal oblique, and the apex is in the 
region of the crest of the ilium, The lower triangle is situated between 
the free margin of the latissimus dorsi and the external oblique. The 
apex of this small triangle is formed by the margins of these muscles, 
and the space itself is known as the triangle of Petit. The upper 
larger triangle is covered in almost completely by the latissimus dorsi. 
This muscle, however, cannot be included as one of the layers of the 
abdominal wall proper. 

Lombar hernia is rarely congenital, and is usually acquired in 
advanced years when there is general debility, or it follows pregnancy 
or some other marked distention of the abdominal wall and when 
there is continued violent coughing. The number of cases that have 
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been examined anatomically is very small, so that ae the present 
time there is much difference of opinion as to which region belon, 

the term “lumbar hernial ring.” Certain cases of hernia leave the 
upper triangle, which is known as the costolumbo-abdominal, while 
others appear in the region of Petit’s triangle, Besides this there are 
cases that do not follow either of these routes, but appear at the side 
of the last intercostal artery or along the branches of the second and 
third lumbar nerves, and extend forward between the musele layers. 
In the majority of cases, however, there is a distinct defect of the mus- 
cular structure. Wyss describes a case of this sort as hernia ventralis 
lateralis congenita. This appeared through a gap in the internal and 
external oblique and transversalis, which was associated with absence 


Fig, 208. 






Fic, 299, 






Lumbar abscess from spinal caries (rear view), Lumbar abscess from spinal caries (side lew), 





of the twelfth rib, Macready reports similar cases. Grange has 
recently collected 44 cases, in 20 of which the anatomical conditions 
were accurately described ; 9 of the hernias occurred in the region of 
Petit’s triangle, 2 in the costolumbo-abdominal triangle, and 3 were 
associated with some congenital muscular deformity, and in 1 each 
there a congenital defect of the ileum, 1 case was due to necrosis, 
and 1 occurred in a scar, and in 3 cases the hernia followed along 
vessels and nerves through the muscles; 20 of the cases were on the 
left side, and 16 on the right side; 2 were bilateral; 18 were in males 
and 5 were congenital. As a rule these hernias are covered by a layer 
of muscles, which, however, becomes gradually pushed back, so that 
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the sac lies eventually immediately beneath the skin. According to 
certain authors, there are cases without any is, Se ene oe 
of fat, or some abdominal viseus without any peritoneal covering, 
as the ascending or descending colon. 

Diagnosis. — diagnosis is not difficult in a well-defined case, 
although disastrous mistakes have been made, The condition is not 


into confounded with a cold abscess, and has been opened for 
= the intestine has been injured. The condition has also 
vith a lipoma or a hernia of the muscles. 

‘A movable hernia may be held back by some appli- 
ar enever there is any strangulation, the case should be oper- 
ated upon immediately and a radical operation done after the field has 
been liberally exposed, 





620 VARIETIES OF HERNIA, 


GLUTEAL AND SCIATIC HERNIA. 


‘The greater and the lesser sciatic notch are separated 
other by the small sciatic ligament, and are bounded 


peril the sciatic artery 
and nerves, passing out below the muscle. The obturator internus 

leaves the pelvis through the lesser sciatic notch, and the internal 
pudie artery and nerve pass over this back into the pelvis. There are 
therefore three regions where the peritoneum may bulge : along the 
upper margin of the pyriformis, then along the lament margin, and 


Fig, 301. 


finally through the lesser sciatic foramen. All three varieties of hernia 

e Many of the cases formerly considered to 
ind by Gar to be perineal hernias, for those aj 

he greater sacrosciatic ligament cannot be snelodelee as 


ommon variety is that in which the hernia leaves the 

ween the upper margin of the pyriformis and the 

greate ie notch, As a rule the hernia follows 

arse of some nerve-trunk, while the gluteal vessels do not 

any stated relation, but spread upward. After leaving the notch 

the hernia lies beneath the gluteal fascia and the gluteus maximus, Tt 
is quite a distance to the lower margin of this muscle, and after once 
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suggests 
eas be called superior as inferior gluteal hernia, and 
e inferior variety leaving the lesser sciatic foramen sciatic hernia, a 
suggestion that ought to be followed. 
‘Diagnosis.—The diagnosis is extremely difficult in small hernias 
beneath the muscles, but can be made if there are signs of stran- 
gulation, localized pain, and sensitiveness to pressure, as in the case 
reported by Wassilieff. The condition may readily be confounded 
with abscesses, eystic tumors, or lipoma. 
‘Treatment-—When the symptoms are urgent, an operation should 
be performed immediately and the field freely opened up so as not to 
operate in the dark, beeause of the large vessels in the vicinity. 


‘HERNIA OF THE FLOOR OF THE PELVIS (PERINEAL HERNIA; 
HEDROCELE), 


This variety of hernia i very uncommon, and Chest aii of the 
are due to a bulging downward of Douglas’ pocket. In 
young children Douglas’ pouch extends very aioct fi 


downward than in adults, and Ebner’s investigutions seem to show 
that the majority of these hernias are the result of some error of 
development. The peritoneal hernial sac is covered by a layer of 
pelvic fascia, and after descending rests upon the muscles of the floor 
of the pelvis, especially on the levator ani, This muscle is in relation 
behind with the ischiococeygeus and the coceygeus itself, between which 
there are not infrequently small spaces left, Sometimes the levator 
shows small slits. The peritoneal diverticulum descends through 
‘these openings into the ischioreetal fossa in the vicinity of the anus 
‘es the perineal fascia and skin forward, The transverse perinei 

parate two varieties; the anterior and posterior perineal 

The latter are much more common. Winckel distinguishes 

in women, #n anterior perineal hernia between the con- 

ind ischioeavernosus, which sometimes reaches the labia 

therefore known as the hernia labialis posterior; the 

appears between the constrictor cunni and the trans- 

and the third between the transversus perinei and the 

In man the hernia leaves through the rectovesical 

in women this space is subdivided by the uterus and 

igament into an anterior and a posterior pocket. If the hernia 

rough the anterior pocket, it almost always comes down into 

bia majora and forms a posterior labial hernia. Tt may, how- 

ever, reach the surface directly without being in any way connected 
with the labium. This variety of hernia might easily be confounded 





1 


Sa 
ways 
may readily be dimin- 
becomes 
stand- 


Hl 


a lasting 
; iB the inferior wall of the abdominal cavity 
t the chances of radical cure are very slight. 
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One would have to perform a laparotomy, in al) probability, and try to 
diminish the size of Douglas’ pouch by sewing the uterns to the pelvic 
wall. Gaillard-Thomas inverted the sac just as the finger of a glove, 
then performed a laparotomy and sewed the invaginated sac to the 
abdominal wall. Since operations haye been performed for removal 
of tumors of the rectum and uterus, traumatic hernia in this region 
has been repeatedly observed. Hochenegg reports 3 cases of sacral 
hernia in women, and in 1 case he performed a radical operation, 
There remain to be considered the cases of rectal hernia (rectocele, 
hedrocele, hernia in recto) that are found in connection with prolapse 


Sacittal sestion through the pelvis of s girt ele years of age with nrolapee of the rectum. 


ruvellbier.) 





‘The buoks separate the layers of the anterior sae of peritoncum. ( 


of the rectum. (Fig. 302.) Laudloff has observed several cases 
recently, and comes to the conclusion that the hernia is the primary 
disturbance, and that the prolapsed rectum is secondary and the 
result of traction. A prolapsed rectum is really a perineal hernia, the 
sac of which is partly formed by the anterior wall of the gut. 

The reetovesical fossa, or recto-uterine fossa, offers but little resist- 
ance to any force directed from above downward and backward. 
Under normal conditions the amount of resistance offered by the rectum 
itself asa hollow muscular tube js sufficient to resist any bulging up 
to a certain point. If, however, the intestinal muscles are abnormal 
because of chronic constipation or diarrhea, then the relaxed portion 
of the intestine will be pushed downward and backward into the 
ampulla of the gut. If this force is applied repeatedly, considerable 
traction will be made upon the attachments of the intestine, and once 
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started, more and more small intestine ue come 

formed in the wall of the rectum. The depressed 
abdominal wall ly involves the lateral and p 

the angle where {goles 

a transverse fold within Jo 

recti. The rate ee 

on this structure, w! 

fl ome tape prolapse of the rectum outside of 
The auterio of the prolapee always ‘contains a pouch 
ae ty, which may or may not contain some 

Becht ubovdtenincie-e in how it is that the length of 
of rectal prolapse is fairly constant; in children rarely more than 
em. (2 inches), and in adults not more than 10 to 15 em. 
on The longer variety belongs to the = do li 

waginati. 5 

A prolapse of the rectam with hedrocele almost alway 
slowly, and the fact that the size of the tumor shines on 
or on straining and coughing, indicates the presence of a ‘bic ioee 
the 96 cases collected by Ludloff, only Ti conta contained 
indicating the presence of a hedrocele, and in 13 cases peat 
by the author the condition was present 8 times, while in im rhe 
maining cases it could not be excluded. Tt is very common to 
os hernias beoome strangulated, although they are sometimes ak 

lucible, 

Treatment.—As far as treatment is concerned, Mikuliez’s method 
of resecting the entire prolapse and uniting the stump ‘of the anus with 
the inner layer of the cylindrical tumor covered by serosa, is generally 
made use of, The cases run a favorable course fey the results are 

nod, as a rule, There is considerable danger of recurrence, because 
e peritoneal pouch still persists and reaches down close to the anus, 
Besides resection, it has been endeavored to meet the condition by 


laparotomy and suture of the intestine to the abdominal wall higher 
up. Massage has also been tried. (Brandt.) 


“3 it be de led that @ «:pettinaal sac is essential to a hernia, 
cases described as diaphragmatic hernia can be 

The term hernia is used in a broader 

ades all of the eases in which there is any 

viscera into the thoracic cavity, Displace- 

ritoneal sac are known as true hernia, those without a 

inphragmatic hernia, while both may be acquired or con- 

genital. Certain of the eases should be considered defects of devel- 
opment, and many eases belong properly to the dele fol- 
lowing injury. Finally there is a group of cases in which there is an 
abnormal relaxed condition of the diaphragm, so that the vault is not 
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ruptured, but bulges upward, a condition described by Thoma as even- 
tratio diaphragmatica. 

According to Waldeyer, the diaphragm Love from an anterior 
and a posterior portion that unite in a median line, while a lateral 
communication exists on either side between the small thoracic cavity 
and the very large peritoneal cavity. The portion along the ribs 


1, sternal portion: 2, c-stal portion: 2, lumbar portion: 4. central tendon: 6, foramen Man. 
mgnl 6, fou! tay ramen for resophagus; 5, opening for aorta; 
Efrain Hockdaleki; 10, pacas inagues; 1, ratua luzaborum ; f, fourth Tumber vortabra 





behind and the external lumbar part unite last, If there is any dis- 
turbance of development, it is perfectly possible to have some displace- 
ment of the abdominal viscera, on the left side the stomach and on the 
right side the liver, which latter develops early to considernble size, 
and is rarely passed around, Even when the defect is very great the 
anterior portion of the diaphragm is usually present. The fact that 
the costal and lumbar portions unite late is important, because of the 
Vou. 1V.—40 
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gap frequently found in this region. Even when the serous membranes 
unite there is a gap left in the muscle, known as the foramen Bochdaleki. 

‘The diaphragm is attached to the sternum, to the ribs, and in the 
Jambar region, and the aponeurosis forms the dome-like central tendon, 
which presents an opening for the vena cava inferior, known as the 
foramen quadrilaterum. In the muscular portion farthest back betweer: 
the crura is the opening for the aorta thoracic duct. In front of 
this is the opening for the wsophagas and ic nerves. The 
azygos veins and splanchnic nerves pass through smaller lateral sym- 
earn hae Where the different museu i ek there 
are not infrequently small gaps closed only by peritoneum and pleura. 
‘The one in front, which is constant, is situated between the sternal and 
costal portions, and is known as the foramen Morgagni, while the one 
between the lumbar portion and costal portion is known as thé fora- 
men Bochdaleki. The hernias that develop as the result of some 
defect of growth have, of course, no sae, true hernias haying a 
double sac, consisting of pleura and peritoneum, occur most frequently 
in the parasternal region—i. ¢., they reach the anterior mediastinum 
through the foramen Morgagni. A hernia sometimes Wes through 
some normal opening, most frequently through that for the esophagus, 
next in frequency through the opening for the splanchnic nerves, and 
rarely through the aortic opening. No hernia has ever been reported 
through the foramen quadrilaterum. The hernia may be of consider- 
able size, but is the subject of treatment only when signs of strangu- 
lation appear. 

‘Truumatic diaphragmatic hernia is much more frequent and of more 
importance to the surgeon. In this group are included all of the cases 
produced by some injury to the diaphragm. The injury may be a 
blow, a stab- or gunshot-wound, or may be due to some indirect foree 
which increases the intra-abdominal pressure to such an extent that 
the diaph: becomes ruptured. Those cases in which the diaphragm 
is weakened is due to some disease, and ruptures following some slight 
increase of pressure also belong to this group (subphrenic abscess, 
empyema, carcinoma, ete.). 

Not infrequently there is prolapse of the abdominal viscera into 
the thoracic cavity immediately following an injury, and strangulation 
occurs at once, There are, however, numerous cases in which the 
injury is not followed by immediate results of this sort. The wound 
may heal and leave a bntton-hole-like opening, lined with peritoneum 
and pleura, through which the viscera pass later because of some acci- 
dental cause, According to Lacher, of 36 cases of injury of the dia- 
phragm that were not operated npon immediately, 5 died within one 
day, 10 within a month, 5 within five years, and 5 in twenty years, 
all of the effects of a diaphragmatic hernia, The statistics of other 

rs also show that symptoms of strangulation did not oceur for 
time after the injury, even after months or years. Almost all 
ese hernias are not true hernias, although in some of the cases 
there was a sort of sac, which, however, consisted of prolapsed omen- 
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tance. The traumatic variety may be saivided into 


of ac} omentum, etc. There may hae no ose whatever it 

either case, and in spite of the extensive injury life may not be imme- 

diately endangered, Strangulation may develop, however, at any time, 
f internal incarceration. 


praia p5 o: ia lng quay of the inten 


bre enters the Lecpet cavity, the ee signs may resemble those 
pneumothorax. The differential diagnosis will be based upon the 
gre that the size of the air-containing cavity varies, that intestinal 
noises can be heard within the thorax, either or pro- 
duced artificially by carbon dioxide, that the diaphragm is high, 
and that the abdomen is flattened, contrary to the condition found in 
pneumothorax. Besides this, distinct swashing, due to fluid, can be 
appreciated, and recently ie pee has shown that ‘aie bes 
filled with gas or fluid coul recognized above the diaphragm, an 
that a rubber tube introduced into the stomach and filled with mercury 
could be seen in the thoricic cavity. The subjective symptoms of 
non-strangulated diaphmgmatic hernia are much more complicated. 
The patients complain of symptoms referable to the circulatory and res- 
ry organs, or due to the displaced viscera and traction upon their 
n to the trunk. There may be dyspnoea, due to compres- 
lung or due to pressure upon the heart. This symptom is 
vated because of the reflex limitation of disphrsnees breathing 
The symptom referable to the digestive tract is 
diffuse pain in the abdomen or under the ribs, There may be 
persistent dyspepsia, acid eructation of gas, vomiting which may be 
almost continuous, colic, and a ee in the a 
There may also be dysphagia, due to kinking o esophagus, 
symptoms more or less typical of gastric ulcer. The abdominal symp+ 
toms are frequently aggravated by physical exertion. 
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‘The clinical picture is still further complicated when other organs 
have been injured besides the diaphragm. When large vessels have 
suffered, there will be signs of internal hemorrhage, and if the stomach 
‘or intestine has been opened, there will be evidence of peritonitis, 
whereas if the pleura has been infected, symptoms of pleuritis will 
complicate the picture. The latter symptoms may, of course, be the 
result of some infection of traumatic origin. Emphysema of the skin, 
hemorrhage from the stomach, and abscesses of the liver have also 
been reported at times. When symptoms of incarceration appear, 
either oroni years after the injury, the clinical picture Utes 
in no way from that of any other type of internal strangulation, It 
is therefore a fundamental rule with symptoms of strangulation to 
think of a diaphragmatic hernia in connection with obturator hernia, 
sciatic hernia, or perineal hernia. 

Treatment.—Even though certain cases have recovered spontane- 
ously after the development of fecal abscesses, it is evident that 
operative treatment “ate a radical operation are indicated whenever 
there are signs of strangulation. There is no palliative treatment for 
the qenceiranaristed cases, One might possibly recommend a limited 
dict and guard against physical exertion so as to avoid the danger of 
strangulation as much as possible. 

Experience shows that most injuries of the diaphragm are 
followed sooner or later by fatal strangulated hernia, so that it has 
become a matter of routine, whenever an injury of the diaphragm 
can be recognized, to close the opening immediately, Fray, in 1893, 
collected 33 cases of injury of the diaphragm, 4 of which recovered, 
and 2 of these after operation, Berehthold, in 1897, collected 24 
eases of injury of the diaphragm that had been operated upon, and 
found that 22 recovered and only 2 died, The chief source of danger 
in injuries of the diaphragm is from the damage done to other abdomi~ 
nal organs. When there is no doubt that this has happened, one 
should always perform « Inparotomy first and open the chest later, 
After opening the abdominal cavity the viscera should be systematic- 
ally examined and the opening in the diaphragm made accessible and 
inspected, It is best to make a transverse incision and have an assist- 
ant retract the viscera downward, while the costal arch is pulled 
upward. Besides this the patients should be placed in an almost 
vertical position, as recommended by Kelling i 

dy r t, because the external 
wound almost always opens the pleural cay nd the wound in the 
diaphragm is more accessible from this side, and because the negative 
pressure in the pleural cavity is overcome as soon as this is opened. 

i i tly renders it difficult or even impossible 

i 
be found sufficient to resect about 10 
th the wound, Postemsky recom- 
flap with the base upward, 
Rydygier endeavors 
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to avoid dividing the artery twice by cutting through the ribs to the 

outer side and turning the flap back, Tan eseal 

hinge. This can be done only in very 

elastic chest-walls ; and besides this, this method furnishes access only 

to the anterior side of the diaphragm. If on operation it is dis- 

covered that some abdominal organ has also been injured, then a Iapa~ 

rutomy becomes necessary. When operating on a strangulated hernia, 

abdominal section will be snfficient only when the i 

taken within a very short time after strangulation 

there is any possibility that the incarcerated viseus has become gan- 

grenous, then the chest should be opened and the strangulated struct~ 

barf ais the prolapsed lated the wound 
After replaei or intestines 

in the pt erate be closed i meee layers of sutures. The 

suture itself will for some time be a source of worry. It has been 

shown by experimental work that wounds which divide the muscle- 

fibres transversely are very apt to break again with any St ba 

increase in pressure, and that the hernia then reappears. 

reported clinical observations which bear out this experimental 

For this reason certain authors recommend that the wound “hould bs 

closed by sewing the stomach to the margins of the opening. (Horch. 

Up to the present time no radical operation has ever been 

for non-strangulated hernia in this region, although an operation is 

indicated provided the diagnosis is certain. 
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INJURIES AND DISEASES OF THE 
LIVER AND BILIARY PASSAGES. 


By Pxor. H. KEHR. 


Topographical Anatomy.—The relations of the liver to the right 
pleural cavity, the arrangement of the ligaments of the liver, and the best 
routes for reaching disease processes in different portions of the liver, 
should be understood by every abdominal surgeon, The left lobe of the 
liver lies relatively free in the mesogastric and hypochondriac regions, and 
is therefore more accessible than the right lobe, which is covered by ribs 
and the eonvex surface of the diaphragm. The stspensory ligament which 
separates the right and left lobes is a reduplication of the peritoneum 
from taut hragm to the upper surface of the liver. It fastens the 
liver to the diaphragm and anterior abdominal wall. As it is placed 
in a sagittal plane, it separates the portion of the peritoneal cavity 
between the liver and diaphragm into a right and a left pocket, a point 
of pathological importance, as inflammation existing in one of 

‘kets rarely into the other. The portion of the sus; 
React Sy eesar from the umbilicus once srhice of the 
liver is called the round ligament. When this ligament is divided, 
the motion upward of the liver is considerably increased and opera- 
tions on its under surface are thereby facilitated. The gall-bladder and 
biliary passages ave attached to the under surface of the right lobe. 
‘These structures are described further on. 

Tt is important to know how fir the right pleura extends in front, 
at the side, and behind. In other words, how much of the ribs and 
cartilages can be cut away to expose the liver without opening the 
pan! eavity. The cartilage of the seventh rib is almost always 

yond the pleural cavity, This is true of the cartilages and a por= 
tion of the bones of the lower ribs from the eighth to the twelfth. 
‘The distance not covered with pleura increases on each successive rib 
until on the twelfth it is about 6 em. (2.4 inches). The margin of the 
pleura crosses the right mammary line at the lower border of the sixth 
costal cartilage, and the anterior axillary line at the lower border of 
the ninth cartilage. From here it extends to about the middle of the 
twelfth rib, In order to expose the convex surfice of the liver it is 
neceseary to open the complementary space of the right pleural cavity. 
Tf the liver contains an abscess or suppurating echinococcus cyst, this 
portion of the pleural cavity is usually obliterated. Through an 
abdominal wound the lower surface the liver and the anterior 
margin are easily accessible, The anterior surface is reached with dif- 
ficulty anless one removes the costal cartilages which lie beyond the 
reflection of the pleura, 
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CHAPTER XXIII. 
INJURIES OF THE LIVER AND BILE-DUCTS. 


INJURIES OF THE LIVER. 


Pathological Anatomy.—Holm, in 1867, made experiments to show 
the process of repair in wounds of the liver. Others have experi- 
mented with the same object, and surgeons owe their present knowl- 
edge to them, but especially to Ponfick, who demonstrated that three- 
fourths of the liver of an animal may be removed without serious 
injury. This loss is made good by hyperplastic and hypertrophic 
changes in the remnant of the organ. 

There are three forms of subcutaneous injury to be considered: 1. 
Rupture of the hepatic tissue combined with tears in the capsule. 
2. Separation of the capsule with subcapsular hematoma. 3. Cen- 
tral ruptures which often give rise to separate or united hwmatomata 
which may develop into cysts or abscesses. Peripheral injuries if 
recovered from usually produce adhesions to the neighboring organs, 

Rupture of the liver following contusion is six times as common in 
the right as in the left lobe, and is twice as common on the convex as 
on the concave surface. The fissures may be superficial or deep, single 
or multiple, stellate, gaping, srrestleyy ete. A portion of the liver 
may be entirely separated and be found loose in the peritoneal cavity. 

The severest degree of injury to the liver is the complete crushing 
of a portion of its substance. Such an injury is associated with fract- 
ures of the rib, injury of the lung or heart, fracture of the skull, ete. 
In rupture of the liver the hepatic cells may enter the venous current 
and set up pulmonary embolism. Stab-wounds and incised wounds of 
the liver are followed by severe hemorrhage. Such may or may not 

case with gunshot-wounds, 


e ribs and vertebral column expose it to injuries. Tt has 
any elastic fibres, and is not compressible, so that when 
ures far more frequently than the other abdominal 
jury may take place without any mark upon the 
liver may even be torn by a fall from a height 
sudden jar dragging the heavy organ away from 
ment, But the usual cause of subeutaneous injury 
body beneath a wagon-wheel or other heavy object, 
¢ changes in the organ produced by tuberculosis, syph- 
oid degeneration favor rapture of the liver, 
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Symptoms.—The early symptoms of ru; of the liver do not 
differ from those following injury to other al There 
is no single pathognomonic symptom of rapture at the liver, Cases 
are recorded in which shock and collapse and other marked 
were wholly wanting in spite of rupture of the liver so severe as to 
cause the patient’s death in a short time. Such accidents are, how- 
ever, exceptions. There are usually signs of internal the 
blood collecting in the right side of the abdomen. The flow of blood 
toward the pelvis is interrupted by the mesentery and the cecum, so 
that the blood may not appear in the iline fossa or pelyss, bal the 
exact situation of the blood is a sign of no great value. 
character of the accident may indicate the organ which is injure 
If the hemorrhage continues, the patient becomes anemic, 
and complains of intense local pain as well as diffuse abdominal pain. 
Sometimes, but not always, pain is referred to the right shoulder. 
In about 20 per cent. of the cases icterus develops some three or 
four days after the injury, on account of resorption of bile which 
has escaped into the peritoneal cavity. Urobilin may be increased. 
Occasionally glycosuria has been noted. Biliousness, vomiting, hic- 
cough, and contraction of the abdominal muscles, are symptoms not 
peculiar to rupture of the liver. Pain caused by deep breathing and 
painful cough are symptoms which may also be due to fracture of 
the ribs, or injury of the diaphragm or lung. 

If the esc is an open one, the hemorrhage is usually profuse, 


The blood streams out as from an angie which has been cut into. 


A flow of bile from the wound often place five or six days later 
when the superficial layer of necrosis Sean from the healthy tissue. 
Tn other respects the symptoms of an open wound are essentially those 
of a contusion. 2 
Diagnosis.—It is apparent that in many cases it is impossible to say 
pie whether or not the liver has been injured, and yet this i is an 


r oes not. permit the passage of any bacteria, A serious com- 
plicatio extensive rupture of the liver, and one from which the 
late President Carnot suffered, is injury of the portal vein. It is con- 
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ceivable that a wound of this vessel might be stopped by tampons or 
snare, of Mas been done in cases in which it has been accidentally cut 
or torn during operation. 

In the last ten years a number of cases of successful treatment of 
Roatan liver have ee epee Some of 

published lists show a recovery in more than half of the cases, 
This is doubtless too high on account of the tendency of si to 
report their successes rather than their failures, But still if the hem~- 
orrhage is not exhaustive and there are no serious complications the 

is is relatively favorable. From 1896 to 1901 Terrier and 
Auvray collected records of 42 operations with a mortality of 24 per 
cent, They found that incised and stab-wounds had a mortality of 11 
per cent., subcutaneous ruptures a mortality of 30 per cent., and gun- 
shot-wounds a mortality of 36 per cent. These results, excepting 
those following gunshot-wounds, are considerably better than those fol- 
lowing operations performed before 1896. The improvement is due 
rather to earlier diagnosis than to changes in the technic of operating. 

Treatment.—In open wounds of the liver, whether caused by a 
bullet or a knife, it is generally agreed that the abdomen should be 
opened to control hemorrhage and to prevent infection. 

In subcutaneous ruptures it is more difficult to decide whether 
immediate operation is indicated. It cannot be disputed that exten- 
sive ruptures of the liver have been recovered from spontaneously. 
Still, if one decides to postpone operation until there are well-marked 
symptoms of hemorrhage or peritonitis, many lives will be lost which 
might otherwise be saved. wisest plan is to operate not only 
when the diagnosis is a certain one, but also when the nature of the 
accident and the condition of the patient make it probable that the 
liver has been injured. An early exploratory incision is fully justified 
by Edler’s statistics, which show that most patients with injury of the 
liver who die from hemorrhage do so in the first twenty-four hours. 
An exploratory incision carries with it little risk. It can easily be 
made with the help of a local anssthetic and a view be obtained as to 
the condition of the liver and the presence or absence of blood in the 
general peritoneal cavity. If there is such hemorrhage, the patient 
can then be given a general anwsthetic, the incision extended, and the 
injured parts properly treated. The probable diagnosis will in most 
eases be found the correct one. Naturally, one would not operate in a 
case in which there was absolutely no sign suggestive of severe injury 
of the liver, . Such a patient should be seen at frequent intervals and 
preparation made for operation so that it can be performed if necessary 
without delay. 

Tf the external wound is a narrow one, it should be sufficiently 
enlarged to permit a satisfactory inspection of the liver. In case of 
gunshot-wounds a separate incision in the median line may be prefer- 
able. If the injury is subcutaneous, the incision should be made in 
the middle line, between the ensiform cartilage and the umbilicus. 
‘This incision gives free access to the left lobe. A transverse incision 
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rough the right rectus musele may be added to enable the 
on of the liver It is essential to expose 


Suture of a rupture of the Liver. (Lejara} 


ligaments make the liver more movable and therefore more 

f the convex surface is wounded, resection of the costal 
peeve, be necessary, (Compare the operation for subphrenic 
echinococeus, page 652.) 
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size, so that it will not cut through. Suture of a healthy adult liver is 
not difficult. _In childhood and after disease the tissue is very friable. 
Ey planes should be ligated dircetly or by means of an aneurism- 

le. If the wound in the liver is very deep, it is best to combine tam- 
ponade with suture, When the hemorrhage is perfectly controlled, the 
abdominal wound may be sutured. A tampon delays recovery but 
reduces the risk, and is preferable to a suture in the treatment of 
gunshot~ and punctured wounds since it is equally efficacious and is 
more quickly introduced. 

If the liver is extensively crushed, suture is useless. The wound 
should be tamponed with sterile gauze. 

Hemorrhage may sometimes be stopped by means of the thermo~ 
cautery, but this treatment is unreliable in the case of large vessels 
and needs to be supplemented with tamponade. Several operators 
have reported good results from the use of steam as a hwemostatic, 

Reasonable search should be made for wounds of the stomach, pan- 
creas, kidney, etc, It should also be borne in mind that the liver may 
be ruptured in two or more places. Bits of clothing and other foreign 
bodies are likely to eseape notice unless one operates directly th 
the enlarged wound. It is unwise to make a prolonged search for 
such objects. If blood or bile reaccumulates in the abdominal cavity, 
a second operation must be performed. 


There is nothing peculiar in the after-treatment. A rise of tem= 


perature may be due to au abscess in the liver or in the subphrenie 
Space, or t suppuration in the right pleural cavity. 


INJURIES OF THE BILE-DUOCTS. 


Experiments upon animals have shown that the escape of bile 
into the peritoneal cavity produces violent symptoms but does not give 
rise to fatal peritonitis. If the bile remains for a considerable time a 
serofibrinous plastic peritonitis develops and all the intestine becomes 
covered with a fibrinous membrane which may be peeled off. As 
much as twenty kilos (quarts) of bile has been known to collect in the 
abdominal cavity. 

If the gall-bladder is distended—for example, when the eystic duct 
is occluded by a caleulus—it may be ruptured by a fall on the right 
side more easily than a normal bladder. In general the injuries which 

roduce rupture of the liver may also produce rupture of the bile- 
jucts, 

Lares the gall-bladder gives about the same yuptons as 
rupture of the liver, namely, collapse, pain in the right hypochondrium 
which may extend to the back ee 6 the right shoulder, vomiting, 
and restlessness, In three or more days jaundice appears, dace to 
absorption of bile from the peritoneal cavity, If the peritoneum is 
the seat of chronic inflammation, it may, be incapable of resorbing 
bile, so that jaundice under such circumstances may not appear. As 
the bile in the peritoneal cavity increases, the abdomen becomes more 
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and more distended. The fluid which first escapes from a wound in 
the gall-bladder aay oes considerable blood. The presence of a 
large percentage of bile indicates rupture of the biliary passages rather 
than that of the liver. ‘Alenice ot ilerth it from the stools sug- 
gests injury of the common duct ruther than that of the gall-bladder, 

Courvoisier mentions 34 cases of subcutaneous rupture of the 
biliary passages, with death in 22 of them. In 5 cases death occurred 
in thirty hours from collapee, and in the rest of the fatal cases it was 
due to fibrinous peritonitis and toxic action of the resorbed bile. He 
also reports 14 cases of penetrating wounds, with death in 3 cases 
from collapse and in 6 from sepsis. But since his time the nosis 
has been somewhat improved by prompt aseptic treatment. It has 
been shown that bile escaping from healthy bile-ducts does not usually 
produce septic peritonitis. It is, however, a good cultare-medium for 
the development of micro-organisms; and, furthermore, germs may 
pass from the duodenum into the common duct. If there is disease 
of the gall-bladder or other biliary passages, infection may 
when the bile escapes into the peritoneal cavity. The possibility 
cholemic intoxication, the result of resorption of bile by the perito- 
neum, must further be borne in mind. 

Whenever a diagnosis of rupture of the bile-ducts is made, the 
abdomen should be Some have advocated a transverse inci- 
sion, some a longitudinal. The principal thing is to make an incision 
sufficiently large to permit free inspection. In cases of doubt a small 


exploratory incision. should be made to confirm or correct the diag- 
nosis. 


If there is a small wound in the gall-bladder, its edges should be 
trimmed and approximated by a double row of sutures which do not 
include the mucous membrane. A stitch which penetrates the cavity 
of the gall-bladder may become the nucleus of a calculus. Formalin 
catgut is the best suture material for this permaee If the gall-bladder 


is badly injured, it should be incised. If the eystie duct is wounded 
or torn across, it should be sutured or ligated. In the latter case the 
gall-bladder should be removed. If the common duct or hepatic duct 
is injured, the wound should be treated by a tampon of sterile gauze, 
While it is possible to suture a common duct which has been dilated 
by reason of the presence of a calculus, suture of a wound in a normal 
common duct is often difficult. A drain may be inserted into the 
hepatic duct so that the bile may be brought outside the body for a few 
In these cases the operator is often compelled to do what can 
lone quickly in order to save his patient. If the common duct is 
cross, the patient may be treated by a cholecystenterostomy, but 
on account of ik of infection from the intestine it is better to 
approximate the torn duct as nearly as possible and to treat the wound 
with a tampon of sterile gauze. Experience has shown that wounds 
in the common duet 3 or 4 em. (1.2 or 1.6 inches) long, and even 
transverse divisions of the duct, may heal perfectly. 
Extensive injuries of the gall-bladder and ruptures of the biliary 
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are commonly associated with injuries of the liver, the opera- 
tions for the treatment of which are given above. There are often 
coexistent wounds of the intestine, pancreas, kidney, etc. 

If an injury of the gall-bladder or bile-ducts is not recognized 
until the symptoms of collapse have passed off, and jaundice or fluid 
in the peritoneal cavity suggests it, recovery may follow repeated aspi- 
ration of the extravasated bile. The tear in the gall-bladder may heal 
spontaneously. However, if the strength of the patient permits it, it 
is better to make a short incision which will permit escape of the fluid 
and will at the same time enable the surgeon to inspect the biliary 
tract. 


CHAPTER XXIV. 
DISEASES OF THE LIVER. 


ABSCESS OF THE LIVER. 


Acure hepatitis, a disease more often in the ies than in 
the temperate zone, frequently leads to abscess of the liver, It is 
thought to be due to micro-organisms which enter the liver from the 
intestine through the lymphatic or blood- or biliary vessels, The 
excessive use of alcohol, strong cathartics, ete., are considered predis- 
posing factors in this disease. Be that as it may, white men are the 
chief sufferers from this affection, and these people, especially when 
only a short time in the Ops, are unwilling to content themselves 
with the simple and scanty fare of the natives, The tropical abscess 
of the liver follows dysentery in the majority of cases. Several 
observers have found the amiba of dysentery in the pus from the 
abscess, There are also instances in which hepatic abscess has fol- 
lowed malaria, influenza, and yellow fever. 

This subject is of practical importance to physicians living in a 
temperate zone, since those who return home after a long stay in the 
tropics occasionally develop hepatic abscess. Sometimes a foreign 
body has been’ found in an abscess of the liver—fishbone, a bit of 
straw, etc. Abscess may also be due to contusion, the infection in 
such cases being introduced through the blood or biliary channels. 
In open wounds of the liver the mfection may enter from without. 
Round worms may enter the biliary passages and set up abscess. 
Other agents are coccidia, the ray fungus of actinomycosis, and, in rare 
instances, the bacilli of tuberculosis, A syph gumma of the liver 
may suppurate. Albscesses secondary to lesions of echinococeus and 
cholelithiasis are somewhat more common. . 

Any infectious disease, and especially typhoid fever, may set up 

u ich in turn may produce 
thrombosis of the veins, 

ach or duodenum may 

through its capsule, forming 
Abscess of the kidney may 


, some of which may occur in 

ie surgeon, as they are lesions of the 

sof the liver which follows ulcera~ 

n some Organ connected with the portal system is of greater sig- 
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nificance. As examples may be mentioned appendicitis, periproctitis, 
carcinomatous ulcer of the intestine, or, more rarely, of the stomach 
or of the pancreas. Such a process sets up suppurative thrombosis of 
the veins, which in turn produces septic emboli and abscesses in the 
liver. Gangrene of the lung, putrid bronchitis, and ulcerative endo- 
carditis may be the source of septic emboli which reach the liver 


through the hepatic artery, Peripheral suppuration may produce 
emboli which pass the capillaries of the lungs and set up abscess in the 
liver, This fact has been variously explained. It is probable that 
parenchymatous swelling of the liver narrows its capillaries so that 
emboli which pass the capillaries of the lung are caught in the liver, 
Tt has sometimes been asserted that owing to the weak heart and lim- 
ited abdominal resorption there is a back flow of blood from the vena 
cava into the hepatic vein, giving rise to septic embolism. 

Pathological Anatomy.—Abscesses of the liver may occur singly or 
in arenpe: Zancarol found multiple abscesses in 38 per cent. of 211 
cases ; Jimenez, in only 6 per cent. of 297 cases, The pus frequently 
contains ama@be. Giordano found it sterile in 58 per cent. of the 
eases, a proof that the mic: nisms in the course of time either 
aie out or become scattered. ms frequently found are staphy- 
lococens aureus and albus, bacterium coli, and Frinkel’s pneumo- 
occus, The majority of abscesses of the liver develop in the right 
lobe and near the convex rather than the concave surface. Such an 
abscess may be of varying size. In rare cases it occupies almost the 
whole liver, As it develops f may break into the various neighbor- 
ing organs or §) . Tropical hepatic abscess is for the most 
shige: while Inetastatic saapel at a pyremic nature and those re 
to cholangitis are usually multiple. 

Course of the Disease—The development of a hepatic abscess 
varies according to the nature and origin of the infection. Tropical 
abscess grows slowly without marked symptoms. It may suddenly 
perforate into the colon, the stomach, lungs, or other viscera, with con- 
siderable relief to the patient, or into the vena cava, pericardium, or 
peritoneal cavity, producing sudden death. If abscess of the liver is 
seoondary to dysentery, malaria, or echinococeus, its symptoms may be 
obscured by those of the primary disease for a long time. Spontane~ 
ous recovery is extremely rare, yet it may occur, the abscess becoming 
surrounded by a thick fibrous capsule and its contents being finally 
resorbed. Such a happy outeome is so rare that the prognosis of cases 
left to themselves is uniformly unfavorable, nor can one trust to rupt= 
ure of an abscess into some hollow organ with spontaneous recovery. 
The prognosis even when operative treatment is employed varies 
according to the source of the disease, the presence of multiple abscess, 
the general condition of the patent) and other factors. Those writers 
who have reported a series of cases haye usually placed the mortality 
of operation at 50 per cent. or even higher. The disease may be 
expected to last from three weeks to six months, or even longer if the 
walls of the abscess are very firm. 
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Symptoms.— Abscess of the liver may run its course without symp- 
pe Rouis aayn thet the berg ly weer ae tae! ter 
symptoms are often ohscut those of #1 imary disease of 
which the hepatic abscess is merely # complication. The "The 
group of symptoms, namely, fever, local pain, increased hepatic dul- 
new, and tumor, were found in only 8 per cent. of Rouis’s cases. 
Some authors cite as characteristic of the disease a tired, sad expres- 
sion, a peculiar yellowish tint of the skin and eyes, not exactly like 
+ jaundice, and the position which the patient takes to relieve his pain 
by relaxing the right rectus muscle. The favorite position of the 
patient is upon his back with the right thigh somewhat flexed and the 
body bent toward the right side. 

Pain may be wholly wanting in from 15 to 28 per cent. of the 
cases. If present, it may be constant, or may shoot to the right 
shoulder, If the abscess is near’ the surface of the liver, peritoneal 
friction-rub may be felt and heard. In chronic cases fever may be 
wanting. In acute cases the fever often takes .on an intermittent 
type so that the disease may easily be mistaken for malaria or tuber- 
culosis, Jaundice is not well marked unless the abscess compresses 
one of the larger bile-ducts. The’ liver is altered in shape according 
to the situation of the abscess, Sometimes the right lobe is very 
prominent in the right hres eae region. Abscess in the convex 
portion of the liver presses the diaphragm upwand, while abscess. in 
the concave portion reveals itself in the epigastrium. A very large 
abscess may so press upon the portal vein as to cause ascites or 
even to dilate the superficial veins of the abdominal wall (capat 
Medusie). Cireumseribed adema of the back and infiltration are 
signs of threatened rupture through the abdominal wall, The dige 
tion is usually disturbed. Abscess of the convexity of the liver 
often sets up serous or purulent exudation in the right pleural 
cavity. Rupture of an abscess of the liver produces different symp- 
toms according to its situation so that it is searcely worth while to 
describe them in detail. 

Diagnosis —If a single abscess develops in the centre of the liver, 
or if there are multiple small abscesses, the diagnosis is often difficult. 
A single abscess near the surface of the liver is more easily recognized. 
If ameehe or coccidia are found in the stopls of a patient who com- 
plains of pain in the hepatic region, the existence of an abscess is prob- 
able. If the other symptoms mentioned are present, and especially 
if there is fluctuation, the diagnosis is practically certain, The fluctu- 
ation of echinococens is tense, that of abscess less 50, Ai i 
may be performed for the sake of diagnosis, bnt it carries with ita 
aie risk of hemorrhage and of infection of the peritoneal sii 

A short exploratory incision made under local anesthesia is prem’ 

If pas is found, operation should be at once determined upon. 
cyssion ix a help in diagnosis if the aiaewe is sie in the = 
vex portion of the liver. indigestion, such ss pain, 
vomiting, and diarrhea, have li pay in making the diagnosis of 
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usually greater than in abscess, 2, eatel elt and ple. 
to be eccaciacl Uy by the history, by the cite distention of the 
colon, ete. 3. Affections of the gall-bladder, such as empyema or 
ea ¢ history of the disease will often serve to distinguish 
these conditions, which can scarcely he mistaken for abscess if the gall- 
bladder is still movable. 4, Cysts of the pancreas, for the symptoms: 
of which see 733. 

‘Treatment.—While beginning suppurative hepatitis is to be treated 
medicinally, an abscess of the liver when once it has formed is amena= 
ble only to surgical treatment. If the liver has become adherent to 
the parietal peritoneum, the treatment is relatively simple. If no such: 
adhesions have formed, it is the duty of the sungeon to protect the 
peritoneal cavity from infection, The object of treatment is {herent 
drainage of the abscess. Drainage through a large trocar is not 
cient. It is true that the patient is saved the necessity of a general 
anesthesia and an open operation, but the trocar does not always pre= 
vent the escape of pus into the peritoneal cavity. The tube may 
become blocked by bits of necrotic tissue or it may slip out of the 
abscess cavity. Jimenez, who treated 297 patients by puncture, lost 
82 per cent. of them, Ifa general anesthesia is feared, local anisthesia 
will suffice for incision through the abdominal wall. If the liver is 
found adherent, the abscess cavity is readily opened with a sharp knife 
and can be explored with the finger, and any foreign body in it can be 
removed. A large tube should then be fixed in the abscess cavity, 
through which irrigation with normal sult solution is to be carried out 
and the wound dressed with sterile gauze. If there are no adhesions 
between the liver and parietal peritoneum and the condition of the 
patient permits of delay, the surgeon may fix the liver in the wound 
by means of a few sutures, or by the simple introduction of sterile 
gauze he may stimulate the formation of adhesions. In ten days, or 
much sooner if necessary, the abscess may be opened without infecting 
the peritoneal cavity, by means of a sharp knife or a Paquelin cautery. 
Tf the condition of the patient does not permit of delay, or if the 
abscess is so situated that ple to open it without passing 
through the peritoneal ca ( m may be completed at once, 
The site of i ‘rounded by gauze and the 
greater ] 1 gh a large | needle. ‘The liver 
should hy i it with a number of 


cavity promotes 
. The dry aseptic 
turated, or if fever 
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method. These operations are described in the following pages. 
When an abscess perforates into the pleural or peritoneal cavity, an 
immediate operation is indicated, 

‘The abscess eavity when drained gradually fills with ulations, 
a process which takes six weeks, more or less, but the healing is by no 
means so slow is that after an operation for inno ‘igation 


is not usually of benefit. The drainage-tube should not be removed 
until active suppuration has ceased. 

After incision tuberculous abscess of the liver may be treated by 
injections of iodoform emulsion. Large doses of potassium iodide 
should be given a patient after operation for hepatic actinomycosis. 


TUMORS OF THE LIVER. 


Tumors of the liver may be either eystic or solid. The latter are 
again divided into benign or malignant. Syphilis of the liver is also 
considered in this section because of its tendency to tumor formation. 


Cystic Tumors of the Liver. 


Cysts of the liver may be either parasitic or non-parasitic, In rare 
cases cysts have been found due to distoma hepaticum, lanceolatum, 
etc,, psorosperms ; but practically the only parasitic cyst of human 
interest is that due to echinococeus. 

Echinococcus of the Liver.—An echinoevcous cyst is the early 
development of tenia echinococeus, a tapeworm of three or four joints, 
measuring about 5 mm, (0.2 inch), This is found in the upper portion 
of the duodenum of dogs. If ripe seeds of this parasite find their way 
into the human stomach or intestine, they pass through the portal vein 
or the thoracic duct and lodge in the liver, lungs, kidneys, spleen, ete., 
and there develop. The ripe eggs may find their way into the human 
stomach through drinking-water, uncooked vegetables, ete., or the dog 
which is affected with them may lick a plate or the face of a man, etc. 
The domestic cat and the rabbit may also be the source of an echino~ 
coccus infection. Echinococcus is common in Iceland and in other 
cold countries in which men and dogs are closely housed together. 
When the embryo is deposited in the liver it develops very slowly, 0 
that in five months it forms a cyst measuring only 2 em. (0.8 ineh) in 
diameter, It is surrounded by a connective-tissue capsule. Within 
this there is a true capsule of the cyst called the cuticle, yellowish or 
whitish, firm, and lined with a tender parenchyma, from whose cells the 
heads of the tapeworms, or scolices, develop. These are at first conical 

lies united to the capsule by a slender pedicle. They are provided 
with suckers, surrounded by two rows of hooks. When fully developed, 
the seolices are separated from the parent membrane and float free in 
the cavity of the cyst. For a detailed description of the development 
of endogenous, exogenous, and multilocular forms of echinococeus the 
reader is referred to works on pathology. 
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‘The normal echinococcus fluid is colorless, clear, or slightly opales- 
cent, and either neutral or slightly acid or slightly fealine Its 
specific gravity varies between 1.000 and 1,015. It contains no 
albumin and is not clouded by boiling or by contact with nitric acid. 
Tt contains sodium chloride, succinic acid, ptomains and toxins, whieh 
after repeated puncture of the eysts may leak into the peritoneal cavity 
and set up symptoms of general intoxication. A definite diagnosis of 
echinococeus can only be made from the fluid in ease one finds on 
isd examination echinococeus hooks or portions of a cyst 


Fig. 306, 






a 


Patient suffering from « large hydatid eyst of the liver. (Lancercaux.) 


Special Pathology—Usually one finds only a single echinococeus 
cyst in the liver, two or more being present according to Kénitzer in 
12.6 per cent, of the cases, The right lobe is usually affected. If 
the cyst is situated in the centre of the liver, the shape of the ongan 
is little changed. It may undergo great changes if the eyst or cysts 
are near the periphery. In some instances, especially if the cyst is 
near the lower surface, the suspected portion of the liver may become 
pedicled, rendering diagnosis extremely difficult, Sometimes the eyst 
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‘Hydatid cyst of the upper portion of the liver and multiple cysts of the omentum. (Lancereaux.) 


grows until it reaches the pelvis; or, if situated upon the upper sur- 
face, it may press the diaphragm upward until the right lung is reduced 





Large hydatid eyst of tho loft lobe of the Liver and multiple atacosses of the right lobe, aa: 
, cyst browking into the common duet) ¢, ampulla ef Vater. (Lanoereaux.) 


to the size of an egg. Usually, however, it produces a rounded swell- 
ing in the right hypochondrium or epigastrium, while the rest of the 
liver is unaltered. The tissue immediately over the oyst suffers 
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atrophy through compression, and compression of the larger biliary 
ducts may Keteos ane This is a sare oye Sas} far Gel eee 
the slow growth of the cyst permits the ducts to accommodate them= 
selves to the altered relations. Traumatism may rupture the cyst. 
Bacteria may enter it and set up suppuration. The clear fluid in it 
will then be changed into a cloudy one and then into foul pus. The 
echinococeus may die before infection takes place. In such a case the 
eyst contracts and its contents caleify or change into a grumous fluid. 


Fia, 309, 





Hydatd cyst of the liver. (Francis H. Markee.) 


The cyst may press upon the portal vein and cause ascites, or it 
may press upon the vena cava; or it may interfere with the normal 
functions of the stomach or intestine. It may rupture into the pleural 
cavity and then into the bronchi with spontaneous recovery, or death, 
as the case may be. Perforation into the portal vein, the hepatic 
vein, the inferior vena cava, the hepatic artery or the pulmonary 
artery, into the pelvis of the kidney or the urinary bladder is rare, 
Perforation into a bile-duct is relatively more common. The cysts 
may be discharged through the common duct or they may block this 
up, giving the symptoms of stenosis. Sterile bile may terminate the 
life of the echinococcus without especial symptoms, whereas if infee~ 
tion is added there will be the usual symptoms of pain, fever, ete. 
Perforation into the stomach or intestine if preceded by adhesions is a 
favorable outcome. Perforation into the free peritoneal cavity is most 
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unfavorable. Perforation thi the skin is the most favorable of 
all. An echinococeus cyst has known to perforate in two direc- 
tions. 

Symptoms.—Echinococcus of the liver as long as it is small pro- 
duces scarcely any symptoms, Pain is slight and jaundice is rarely 
seen. The patient begins Spiros 2 when ort is sufficiently 
large to upon some neighboring o1 ‘st suppurates, 
ers will be chills and high fever, ieee in pepsi of the 
liver, emaciation, and loss of strength, The cyst may from time to 
time press upon the kidney and luce an intermittent albuminuria. 
If the cyst presses against the diap! , there will be dyspnea, cough, 
and a feeling of anxiety due to pressure upon the heart. Intense 
pain in the side and gasping for breath precede ruptare into the pleural 
cavity. The result is an acute inflammation which is usually fatal, 
although spontancous recovery may follow if the fluid perforates the 
lung and is discharged through the bronchi. If the lung becomes 
adherent to the diaphragm before perforation takes place, the po 
toms will be those of chronic pneumonia, and a correct diagnosis 
probably not be made until the cysts are coughed up. Such a patient 
may recover, but he runs the risk of death from suffocation in his 
attempts to cough up the cysts. Rupture into the peritoneal cavity 
produces speedy death if the cyst contents are purulent, If not, there 
will follow symptoms of poisoning due to the resorption of toxins and 
ptomains, The skin of such a patient breaks out in a mash similar to 
urticaria, a point of importance in the diagnosis. If adhesions have 
formed, so that the rupture is into a cavity, the prognosis is 
more favorable. Rupture into the biliary passages produces cholan- 
gitis if the echinococeus cyst contains pus and its contents are not 
rapidly discharged into the intestine. Rupture into the stomach or 
intestine is preceded by the symptoms of circumscribed perce 
namely, pain, loss of appetite, and disturbances of digesti 
rupture occurs into the urinary passages, a cyst may stick in the ureter 
and cause obstruction, Rapture through the skin is characterized by 
the of tortuous fistulas which show little tendency to heal. 

f the echinococcus dies, many of the symptoms may still persist. 

Diagnosis.— Diagnosis of echinococeus cyst is impossible as long as 
the tumor is small. When the tumor is recognized, it appears connected 
with the liver, rounded, with a smooth surface, elastic, and possibly 
distinctly fluctuating. If the tension within the cyst is very high, 
fluctuation cannot be made out and the tumor appears solid. If there 
is no inflammation, there will be no tenderness on pressure. The 
tumor moves with respiration just as does the liver. It is completely 
dull on percussion, and if the patient is put in such a position the 
abdominal muscles are relaxed, the situation, extent, mobility, con- 
sistence, and configuration of the tumor can usually be made out by 
palpation. The so-called hydatid tremor said to be characteristic of 
echinococens is rarely found. Moreover, it may also occur in hydro- 
nephrosis, ascites, or cystosarcoma of the liver. 
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immediate laparotomy. ee a 
‘The diagnosis of suppurating echinococcus is if the patient 
known to have had aiERE with the Sharactarialen of echinococeus: 
before suppuration took place. The symptoms of pain, fever, and 
peritoneal irritation will then be added to those previously existing. 
The symptoms of inflammation are less marked if the tumor becomes 

adherent to the external abdominal wall and threatens to break 

the skin; but even then redness and the peculiar condition of the 

and subcutaneous tissues and some general symptoms will reveal the 
true state of affairs. It should not be forgotten that when several 
cysts exist one may suppurate while the others still contain clear 
contents. : 

Abscess of the liver may usually be distinguished from suppurating 
echinococeus eyst by the history of previous colic and other symptoms 
due to gall-stones or traumatism. Carcinoma of the liver has a rough 
surface and feels harder than echinococens. In fatty liver and amy= 
loid disease the organ is uniformly enlarged and the history of the 
case will usually serve for a differentiation of these diseases. Hydrops 
of the gall-bladder produces a rounded tumor, but here too there 
will usually be a history of colic and symptoms due to gall-stones. 
A pedicled echinococcus cyst is most likely to be mistaken for a dis- 
tended gall-bladder. lronephrosis or pyonephrosis of the right 
kidney is oval and extends well downwanl, Cysts of the spleen, 
pancreas, and mesentery have often been confounded with echinocoecus 
of the liver, usually because of insufficient attention to the history of 
the case and the examination of the patient. An exact diagnosis is, 
moreover, not of the greatest importance since both conditions require 

laparotomy. Still, it is desirable to know the exact 

re it is undertaken, 

abscess and pleurisy with effusion are sometimes dis- 

| from subphrenic echinococeus with difficulty. In such 
circumstances explora puncture would be of great service, but for 
the reasons given above it is dangerous. If it is suspected that pus 
has collected either above or beneath the diaphragm, and puncture is 
necessary to confirm the diagnosis or to prove its correctness to the 
friends of the patient, this should be performed with aseptic preeau- 
tions. If a clear fluid is obtained, operation should follow puncture 
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and the canula Ta met in place. ee one ou make it 
a practice to establi agnosis without puncture. us pleuris 
wae ‘suddenly with marked pruners in in the ‘aide, 
ete. ; subphrenic echinococeus develops gradually aad wont marked 
symptoms, The pain of echinococcus is general in the whole right 
side, whereas that of pleurisy is well localized. The dj of 
echinococens is constant ; that of pleurisy exists only in the beginning 
of the affection. Pleurisy with effusion distends the whole side of the 
thorax, while the swelling of subphrenic echinococcus affects chiefly 
the lower portion of the chest. A pleural exudate fills the inter- 
costal spaces and possibly causes them to bulge outward ; this is never 
true of echinococeus. A pleural exudate presses the liver downward ; 
the effect upon the liver of subphrenic echinococeus varies according 
to its situation: if it is posterior, the margin of the liver remains 
in its normal position. Finally, the course of echinococeus is a very 
slow one, while that of suppurative pleurisy is far more rapid. 

If the suppurating echinococeus eyst is situated just tated the 
diaphragm, it can easily be mistaken for a right pyothorax. A differ- 
ential diagnosis between these two conditions is given under Subphrenic 
Abscess. 

A distinction between subphrenie echinococeus and echinococeus 
within the pleural cavity is extremely important since the treatment is 
tadically different. In the first », the nee or absence of 
pleural exudate is to be determi: If the history shows there bas 
been no acute attack, that dyspnea is present and marked, that the 
respiratory murmur in the compressed lung is clearly vesicular and 
sharply differentiated from the area which is dull on percussion, and 
if Dalioe between these areas does not alter with changes in the position 
of the patient, there is good reason to exclude exudate and to accept the 
diagnosis of echinococeus. If the disease is above the diaphragm, the 
distention of the thorax is more barrel-shaped rather than bell-shaped ; 
the liver is pushed further downward and follows the motions of 
respiration more quickly than when the disease is below the diaphragm, 
since the action of the diaphragm is less interfered with, 

If the echinococcus of the liver perforates into the peritoneal 
cavity, a3 a result usually of traumatism, the tumor diss; and 
there follow symptoms of intense peritoneal irritation (collapse, pain, 
fever, distention of the abdomen, etc.). If urticaria develops, the 
diagnosis is complete. If the patient survives the rupture, he may 
suffer from the development of echinoeoccus throughout the peritoneal 
cavity with the production of cystic tumors of varying size. 

Echinococcus of the liver is a disease which may last from two to 
thirty years, Madelung believes that infection usually takes place in 
childhood even when the tumor does not become noticeable until adult 
life. The symptoms vary greatly according as the echinococeus main~ 
tains its vitality or dies, or the cyst snppurates, or ruptures. Rupture into 
the peritoneal cavity has a mortality of about 90 per cent. ; that 
the skin, a mortality of 10 per cent.; while the mortality of rupture 
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into the stomach or intestine lies between these extremes. Aside from_ 
the risk of rupture, echinococcus of the liver is a serous disease which 
constantly threatens the life of the patient, although the prognosis is 
good if an operation is performed in the early stages. ‘The operation 
is simplified if the cyst has become very large and has 

atrophy of the seen hepatic tissue; but this is not sufficient 
reason for delaying operation if the diagnosis is reasonably 

‘Treatment.— Aspiration and injection of antiseptics into the cyst, 
such as mercuric chloride, or 5 per cent, solution of formalin in 
glycerin, is. a method of treatment which is at least as cepiee: as an 
open operation. When the abdomen has been opened, the are 
must decide whether he shall complete the operation or wait for 
sions to form between the visceral and parietal peritoneum, Complete 

ition at once is indicated when the cyst-wall can be sewed to the 
abdominal wall, when suppuration has greatly weakened the patient, 
ial when there are multiple cysts. In general, an operation com~ 
leted after adhesions have formed is less dangerous than one se 
is completed on the first occasion ; but it prevents ii 
abdominal cavity after the eyst is opened, so that a second ae 
be overlooked. For this reason, and because the risk of infection is 
slight when a proper technic is followed, most practised surgeons 
prefer operation completed at once, 

Suture of the sac in the abdominal wound may lead to pain due to 
pulling upon the adhesions. It also predisposes to hernia in the 
cicatrix, and delays often for months complete healing of the wound. 
These disadvantages are avoided when the sac is wholly excised ; but 


this and other radical methods (Billroth and Bobrow) have their’ own 
disadvantages. 
The technic of operation sa in two steps is as follows: The 


patient should be prepared by laxatives and baths as for any Japa- 
rotomy, unless th , dies symptoms of peritoneal irritation. 
The abdominal inc be n nade directly over the tumor, and 
sexe, Most surgeons prefer 

eal cavity is opened, the 

je adhesions, the presence 

ween the visceral and 

formation of adhesions on 


A 
dy given a full 
moved and the adhe- 
he dressing should be 
When 
a sharp knife or 
7 uring this procedure 
tom the parietal peritoneum. 
nlanged, its cavity washed 
1 salt Raison: and any small cysts removed with forceps. 
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Gentle traction upon the ymatous lining of the sac will usually 
suffice to pull it out at time of the first ~ A continuous 
flow of bile is likely to follow its removal before it has had time to 
loosen, The cavity is drained with rubber tubes, and a lange gauze 
dressin, ace and changed as often as it becomes saturated with 
fluid. at ¢ sac suppurates, it should be irrigated frequently, ‘The 
tubes are to be gradually shortened as the eavity fills with granulations. 
The skin around the wound should be sm with zine salve to pro- 
tect it from the irritating discharge. 

When the operation is completed at once, the eyst may be stitched 
to the parietal peritoneum before it is opened or after it is opened. A. 
good plan is to surround the exposed portion of the eyst with a wall 
of moist compresses, and to plunge a trocar into the cyst in order to 
evacuate as much as possible of its contents. The flabby wall is then 
incised, pierced with several tension sutures, and drawn well out of the 
wound. Its cavity should then be sponged dry, all daughter-cysts 
removed, and the edges of the incision in the sac sewed to those of the 
parietal peritoneum. The sac may then be irrigated with normal salt 
solution. Kehr has operated in 25 cases of echinococeus of the liver, 
usually according to the method last described, and has succeeded in 
every instance in keeping the peritoneal cavity free from infection. 

Any cysts which lie close to the one already opened may be punct- 
ured and drained through the cavity of the latter, If they are placed 
at a distance, a second abdominal incision and separate suture are 
necessary, In every case one should determine by careful examination 
whether other cysts are present. 

If an echinococeus cyst has already set up adhesions between the 
liver and parietal peritoneum, the operation for opening it is not more 
difficult than incision of any deep abscess. If an echinococcus cyst, 
even one which is suppurating, bursts into the peritoneal cavity, an 
attempt should be made to save the patient by a prompt laparotomy. 

Recently more radical methods of treatment have been advocated, 
A cyst may be dissected or pulled out, This operation carries with it 
the risk of rupture of the cyst and that of subsequent hemorrhage or 
escape of bile. The latter danger can be lessened by the use of tampons. 
Still, in very many cases a pulling out of the cyst is technically difficult 
or impossible. Delbet pulls out the inner lining of the sac and closes the 
cavity by catgut sutures. This method is, of course, inapplicable if the 
patient has fever or other symptoms of suppuration. Billroth opens 
the peritoneal cavity, punctures, incises, and removes all daughter-cysts 
from the main cyst, cleanses the cavity of the latter, injects into it 30 
to 50 grammes (1 to 2 ounces) of iodoform-glycerin and closes it 
carefully by suture. This operation is only permissible in case the sac 
is free from inflammation and is so situated that its cavity can be per- 
feetly emptied and cleansed. The risk is considerable if one closes the 
abdominal wound without drainage. Bobrow operates by this method, 
but uses salt solution instead of iodoform-glycerin. These methods 
shorten the period of recovery to about three weeks, which is, of course, 
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geal but they carry with them a not inconsiderable risk 
infection, and death in a few days. The operation is safer as per- 
formed by Rasumowsky, who when he has sutured the sac fixes it in 
the partially sutured abdominal wound. ‘Terrier advocates a partial 
resection of the wall of the eyst together with the ee tissue which 
lies over it, 50 a8 to shorten the period of recovery. an operation 
carries with it a slight risk from hemorrhage. 

Tf the echinococeus develops in the convex or in the posterior portion 
of the liver, it is best pare by the transpleural route advocated by 
Israel in 1879. He resects two ribs in the anterior axillary line and 
introduces gauze to obliterate that portion of the pleural cavity ; or the 
layers of ee may be sutured. Ten days later the diaphragm is 
incised, and if the echinococeus cyst has set up adhesions it may be 
opened at once, otherwise it should be surrounded with gauze and the 

ration completed at a still laterdate. Subphrenic echinococcus may 
also be reached through an abdominal incision if the liver is pushed 
downward according to Landau’s method, or if the anterior portions 
of the cartilages of the eighth, ninth, tenth, and eleventh ribs are 
removed according to the method of Lannelongue. 

Echinococcus cyst in the posterior portion of the right lobe may be 
reached through a lumbar incision, to which an anterior incision may 
often be added with advantage for the sake of orientation, 

In the after-treatment hemorrhage sometimes occurs, and may be 
controlled by gauze packing or styptics. There is usually a moderate 
discharge of bile, but sometimes this amounts to a litre (quart) a day, 
The flow of bile has been ascribed by some writers to sloughing 
away of the conneetive-tissue sac and opening of the biliary ducts 
behind it, and by others to the presence within the sac itself of dilated 
bile-duets which are either raptured at the operation or by the sudden 
relief of pressure, If the sac suppurates and is cast off, the flow of 
bile is limited or prevented altogether, so that Vogt advocates giving 
up the aseptic dressing after a few days and allowing the wound to 
suppurate. 

In many cases there is a communication between the echinococeus 
cyst and the biliary tract at the time of operation. After the opera- 
tion such a perforation will usually close by granulation, If the dis- 
charge of bile continues for several months, this may be due to faulty 
granulation or to incrustation of some portion of the sac,  Cnret- 
tage may be followed by cure. Such a cure will be impossible if a 
langer bile-duct is obstructed by mucus, or a blood-clot, or a portion 
of echinococcus membrane, or a danghter-cyst, or a calculus, or the 
pressure of a deeply situated unopened echinococcus eyst or other 
tumor. By firmly packing the external fistula one may re-establish 
internal drainage ; but if this fails, an operation must be performed to 

bstruction, or to get around it by anastomosis with the 
iary tract or the intestine through the gall-bladder, 

There are cases of multilocujar echinococcus in which there are 
present a great number of small cysts embedded in a connective-tissne 
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stroma. (Fig. 310.) This is a modification of exogenous echinococeus, 
and is due to the proliferation outward of a primary cyst at the a 
when the latter is still small. If none of the cysts is large, the shaj 

the liver is not much changed. Its marinas coat is usually thi sd 
and may be as hard as cartilage. Sometimes the tumor softens in its 
centre and a cavity is formed, which is filled with a fluid somewhat 
like pus. Miultilocular echinococeus is almost always in the right lobe 
of the liver. The bile- and blood-vessels which are involved are oblit- 
erated or filled with the growing tumor. The central cavity may per- 
forate into the gall-bladder. On section the tumor is whitish or 
greenish, The connective-tissue stroma often is calcified in places, 
and the numerous small eysts that are opened give the eut section an 
appearance similar to that of a sponge. It is not yet determined 
whether multilocular echinococcus is derived from the tapeworm of the 
dog or not. 

Fig. 310, 


Echinococcus cyst of the liver, showing parent and daughter-cyst. (Loux.) 


Tn its earlier stage multilocular echinococeus produces slight symp- 
toms and is diagnosticated with difficulty. It forms a hard. tumor, 
proper treatment of which is radical excision. This can be earried 
out if the tumor is not too extensive and its edges are fairly well 
marked. If the whole of the tumor can be removed, the wound in 
the liver should be treated according to the principles given on we 

Simple incision, curettage, and cauterization are not likely to 
effect a cure. A cure has followed ligation of the affected lobe of a 
liver, which was brought ont of the wound and was removed after 
it had become gangrenous. 

Non-parasitic Cysts of the Liver.—Congenital dermoid cysts 
are oceasionally found in the liver, and may be removed by operation. 
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‘The cysts of the liver which are amenable to operative treatment 
are divided by Pellmann into five classes: 1. Retention-cysts of the 
biliary tract. 2. Cysts lined with ciliated epithelium, said by Reck- 
linghausen to be due to mucus retention, 3, Dermoid cysts, 4. 
Epithelial cysts, or cystadenomata. 5. Lymph-cysts. 

Symptoms.—The symptoms produced by one of these cysts are similar 
to those caused by an echinococeus cyst. A cyst of the liver may attain 
such a size as to be mistaken for « cyst of the ovary, kidney, bathe and 
without aspiration it is impossible to differentiate nah ener 
echinoeoccus cysts. As stated above, puncture for purposes as 
nosis ought never to be performed. At operation a portion of 
eyst-wall should be removed for microscopical examination. 

Treatment.—The ats treatment consists in incision and removal 
of as much as possible of the cyst-wall. If the eyst is pedicled, its 
complete removal is possible, and many eysts which are deeply buried 
in the tissue of the liver may be shelled out. By this means a eons 
and possibly permanent sinus may be avoided. Most of these 


have a thicker wall than an echinococcus eyst, so that this shelling bat 
is less difficult than is the case with echinococeus. Furthermore, the 
escape of cyst contents into the abdominal cavity does not carry with 
it the same risk as when one is treating an echinococeus cyst. The 
technic of operation and the after-treatment are the same as those given 
in connection with echinococeus cyst. 


Solid Tumors of the Liver. 


Syphiloma,—The sungeon is interested in only two forms of syphilis 
of the liver. These are the circumscribed gumma of the liver and 
syphilitic lobulation of the liver. A gumma of the liver is usually a 
single tumor, varying in size from that of a pea to that of a hen’s egg, 
and usually occurring in one of two situations : near the suspensory 
ligament. or near the entrance of the portal vein into the liver. Lobu- 
Jation of the liver results from cicatricial contraction following syphi- 
litic nodules. (Hig. 311.) ‘The first symptoms arise when the affected 
portion of the liver begins to move independently in the abdominal 
cavity, and produce symptoms similar to those of a floating kidney. 
Ascites may also be present, due to diffuse disease in the of 
the portal vein, or to pressure upon the portal vein by syphilitic tamors, 
Icterus is rarely present. 


A large syphiloma of the liver is rarely correctly dingnosticated, 
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It is not difficult to determine that the tumor is connected with the 
liver even though its syphilitic nature is overlooked. If the patient 
gives a history of syphilis, a short course of treatment will serve to 
distinguish a syphiloma from a carcinoma. Sometimes diagnosis 
becomes clear when the abdomen is opened, but often the microscopical 
examination of a portion of the tumor is necessary. If during opera- 
tion it becomes evident that a syphilitic tumor of the liver exists, the 
operation should be discontinued whether the tumor is pedicled or not, 
since the favorable effect of antisyphilitic remedies in this class of cases 
is very striking. If there is doubt as to the nature of the trouble, the 
tumor may be sutured in the abdominal wound, 


Fig. 31. 





Syphilitic ¢nlargement of the iver and spleen: multiple gummata of the iver: laparotomy and 
7Fremoval of onw tumor for examination; eure by subsequent ‘treatment (drawn from, iia 


Adenoma.—Some benign tumors of the liver are harmless and 
demand operation only if their great size causes the patient discomfort. 
Such are fibroma, fibromyoma, and angioma. Adenoma is of significance, 
since it possesses some of the characteristics of malignant growths, 
Two kinds of adenomata of the liver are recognized : 

a, Nodular hyperplasia, in which the hepatic cells have multiplied 
in an irregular way. 

6. Tubular adenoma, in which the cells in their multiplication simu- 
late tubular glands, 

Several surgeons have reported successful operation for adenoma of 
the liver. In such cases the tumor has been large and surrounded by 
a distinct capsule. Sometimes hemorrhage occurs in the centre of an 
adenoma, so that at operation the tumor resembles a blood-cyst. The 
centre may also soften, True cystic degeneration of an adenoma 
is rarely seen. 

Carcinoma.—Secondary carcinoma is much commoner in the liver 
than primary carcinoma, The former cannot be treated sungically, 
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If a primary carcinoma can be dingnosticated sufficiently early—for 
example, through an exploratory incision—it is conceivable that it may 
be removed with success, As a rule it causes such slight symptoms 
that it is not noticed by the patient until it is to be 

pated through the abdominal walls, and by that time loas of appetite 
vr ditutenes of digestion are already present, The time for 
operation has then gone by. 

In the secondary form of the disease nodules of various sise are - 
scattered throughout the liver, while in carcinoma developing primarily 
in the liver there is usually a single solid tumor of a more or 
spherical shape, while the hepatic tissue outside the tomor is little 

tered. There are also rare instances of multiple primary carcinoma 
and also an infiltrating type of carcinoma. 

Primary carcinoma usually develops in the right lobe. It may 
undergo cystic degeneration and give rise to hemorrhages in the hepatio 
tissue. The disease has no surgical interest unless it can be seen early. 
The first symptoms of primary carcinoma are a loss of appetite and 
dislike of flesh and fatty food. But these symptoms are 80 little 
characteristic that the diagnosis will scarcely be made until a hard 
round tumor is felt. If jaundice or ascites is present, operation is not 
likely to be of benefit. 

A few instances of successful operation for primary carcinoma of 
the liver are on record. In a series of 800 laparotomies performed for 
disease of the liver, biliary passages, and stomach, Kehr saw only 1 
ease of primary carcinoma of the liver at a stage when cure by radical 
operation might even be hoped for. 

Operation for Tumor of the Liver.—Excision of a carcinoma of the 
liver may be dangerous on account of the hemorrhage occurring at the 
time, or on account of post-operative hemorrhage. - If the tumor is 
situated in the left lobe, an clastic ligature can be employed to make the 
operation almost bloodless. The right lobe may occasionally be treated 
Langenbuch recommends temporary ligation of the 

ri and temporary ligation ew masse of the hepatic artery, 
portal vein, and common duct by passing a ligature through the foramen 
of Winslow. 

The technic of operations for tumors of the liver has been greatly 
improved in the last few s. It is a matter of indifference whether 
the incision is transvers The operator should give 
himself sufficient room for the work in hand. If the tumor lies on 
the upper surface of the liver, resection of so much of the cartilages 
of the eighth to the eleventh ribs as is not covered with pleura will 
be necessary. Micheli’s thoraco-abdomi flap may be of service. 
The more ‘of a pedicle the tumor possesses the easier the opera- 
tion. The pedicle should be ligated in sections, and larger single 
vessels should be separately ligated. Some surgeons always employ in 
addition gauze tamponade, because of the risk of post-operative hemor- 
rhage. This plan is advisable in most cases. If the hemorrhage is 
imperfectly controlled and the stump is so situated that it can he 
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advises in such cases fixation of the tumor in the al ‘inal wou 
and its removal at a later date when firm adhesions have formed. But 
this procedure is not to be recommended. re 

Kuznezow has recommended a method which successfully controls 
hemorrhage. He passes long blunt needles carefully through the — 
hepatic tissue, thus avoiding puncture of the large vessels. The li 
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exci a cut passing away its margin. 
shown that a Paquelin cautery does not control hemorrhage as well as 
gauze pressure kept up for some time. Some Russian surgeons use 
steam as a hemostatic in tions upon the liver, 
Sarcoma.—Sarcoma of the liver is still rarer than carcinoma. 
Only a few cases have been reported of primary sarcoma treated by 
ition, 
OT of the Hepatic Artery.—Aneurism of the hepatic 
astery Iss cond Hie ae Sens ri been oper ted 
upon. @ symptoms resem! jose of gall-stone (pain jaun= 
dhee) or those of uleer of the stomach or duodenum (vomiting of blood, 
or bloody stools). If a pulsating tumor giving a murmur is present, 
the abdomen should be opened and the vessel ligated either on both 
sides of the aneurism or at least on the proximal side. Such an aneu- 
rism usually develops outside of the liver, so that an operation of this 
character is feasible. 





PARTIAL AND TOTAL HEPATOPTOSIS. 


Partial Hepatoptosis—Partial hepatoptoxis is due to a constric~ 
tion of the liver, usually a result of tight clothing. It may exist to 
such a degree that the two portions of the liver are united simply bya 
bridge of fibrous tissue, This condition is more often seen in the right 
lobe than in the left, Sometimes there is obstruction to the flow of blood 
through this fibrous bridge. The liver then becomes very: painful, and 
symptoms of peritoneal irritation, such as vomiting and collapse, 
develop. As a result of chronic venous obstruction, the lobe may 
become more and more filled with fibrous tissue until it resembles a 
hard tumor. 

Symptoms —The symptoms of partial hepatoptosis are local pain, 
which may extend upward to the breast or dowaward into the thigh, 
loss of appetite, and disturbances of digestion. Iu other cases there 

Vor. 1V.—42 
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pay be no abnormal symptoms. Jaundice is rarely seen. If the left 

lobe is affected, it may press upon the pyloric portion of the stomach 
and so ol ie rise to unpleasant symptoms, 

is far commoner among women than among 

men. ae examination will show that the tumor is intimately con- 
nected with the liver even though it possess a certain amount of 
mobility. If the mobility is eealdaeable the lobe may easily be con- 
founded with other tumors of the abdomen. ‘The chief points of diag~ 
arenes f the li A lly of its right lobe 

1. An e ito ie liver, and especially of its it 
downward, perhaps as far as the ileoceecal region. 


Fig, 312, 





HMepatoptosis, amenable to suspension, (Faure) 





2. An increased consistence of the constricted lobe owing to the 
thickening of its capsule and fibrous induration of its parenchyma. 
3. The horizontal groove which may be felt 
4. The mobility of the constricted lobe, which has been mistaken 
for 4 movable right kidney, for a tumor of the liver, or of the omen= 
tum, or of the mesentery, as well as for a distended gall-bladder. 
y fitting bandage will often relieve all symp- 
fails, operation is indicated. A number of surgeons 
have reported successful suture of the lobe to the abdominal wall; or, 
suture may be combined with tamponade. ‘This operation, which is 
spoken of as hepatopexy, is not always successful, and some surgeons 
have been compelled to resect the movable lobe in order to cure their 
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patients, Such operation is rather to be advised if the tissue of the 
lobe is greatly altered or if it suggests tumor formation. The fibrous 
bridge which connects the lobe to the rest of the liver can be ligated 
in sections and divided, so that hemorrhage can easily be avoided. 
If there is any risk of post-operative hemorrhage, the abdominal 
wound should not be entirely closed, so that a tampon may reach to the 
wound in the liver. This method of treatment is preferable to suture 
of the stump in the abdominal wound, for the traction of the liver upon 
the adhesions thus caused may produce unpleasant symptoms, In 
certain cases it may be advisable to adopt Rydygier’s treatment for 
wandering spleen—that is, to make a pocket outside of the peritoneam 
into which the constricted lobe of the liver can be |. Riedel 
describes a tongue-shaped process of the liver seen in cholecystitis, 
which is a rather frequent form of partial hepatoptosis, When the 
inflamed gall-bladder is opened and stitched in the abdominal wall, it 
is well to suture this tongue-shaped lobe at the same time to the parietal 
peritoneum, 

Total Hepatoptosis.—If the liver is completely loosened from its 
normal close relation to the diaphragm, so that it is displaced down- 
ward and at the same time is freely movable, it is spoken of as a wan- 
dering liver. If it cannot be pushed back into its normal position on 
account of adhesions, ete., it is spoken of as a fixed, dislocated liver. 
‘This latter condition is rarely seen, Wandering liver occurs chiefly in 
women, and is variously ascribed to tight lacing, to the effects of child- 
bearing, to traumatism, and to rapid emaciation. Langenbuch says 
that anomalies in umbilical vessels may produce congenital shortening 
of the round ligament, while any mechanical cause which luces a 
sudden or gradual strain upon the round ligament may to a wan- 
dering liver. fed with “nep 

Total hepatoptosis is often accompanied wi roptosis, gas- 
troptosis, and sen et being, Ears a part of the general 
splanchnoptosis. — 

Symptoms.—The symptoms are due to pressure, tension, and per- 
haps kinking of some abdominal organs. If the condition develops 
suddenly, pain is more severe; and even if it develops slowly there 
may be colic similar to biliary colic. A dragging upon the pylorus 
may lead to gastric dilatation, and ure upon the portal vein or 
upon the larger biliary ducts may produce ascites or icterus. Most of 
these patients suffer from hysteria and various nervous symptoms. 

3—The diagnosis of wandering liver rests upon the pres- 

lower abdomen of a mass corresponding to a displ 

A The upper border of this body is separated from the right lar 
by a highly tympanitie zone which extends from the front arou 
to the side, ‘The tumor unless held by adhesions is easily replaceable 
when the patient is lying down, 
Prognosis.—The prognosis in hepatoptosis of a slight degree is 
d. 
‘Treatment.—A properly fitting bandage, attention to diet, and judi- 
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When suc! rares fll, operation is fodioated bat tha malin ope= 
ration are so uncertain that it should not be too hastily performed. Lan- 
buch recommends division of the round li, on the ground 
iat it may be congenitally short, or because a dependent abdomen by 
pulling on the round ligament may drag down the liver. Several sur- 
geons have success following suture of the liver to the costal 
cartilages, or the liver may be fixed by extensive tamponade introduced 
between it and the anterior abdominal wall. The lower edge of the 
liver may be brought out through the peritoneum into a pocket pre~ 
pared for it (Rydygier’s splenopexy). 

There is an anteflexion of the liver in which the liver turns for- 
ward upon its transverse axis. This is also observed in women who 
have been accustomed to lace their abdomens. The treatment is the 
same as that described above. 

Recently attempts have been made to overcome the 
which accompanies chronic hepatoptosis or atrophic cirrhosis of the 
liver by an increase in the collateral circulation between the Rae 
system and the general venous system. Talma recommended stiteh~ 
ing the omentum, and if necessary the sj leen, to the ie? charter 
toneum, and a great many operations of this or a similar 
have since been performed. There have been some 
many failures. It is necessary that the cells of the liver shoul pete be 
still capable of performing their function if the operation is to be of 
lasting benefit, In the German Congress of Surgery, 1902, Bunge 
reported 79 cases of ascites treated by Talma’s method, with 32 cures 
and 15 improvements, and 82 bad results.* 

The best modification of Talma’s operation is that suggested by 
Eiselsberg and Neumann, who carefully rub strip by strip the rane 
peritoneum and suture to it the omentum. In this manner the 
omentum becomes adherent to the anterior abdominal wall throughout 
a wide area, 

' These and other methods are described in detail by Bitticher in the Deutsche 


Zeitschrift tig ee 1900, vol. Ivi., p. 252, 
# See ulso Progressive Medicine, Tune, 1903, p. 118, 





CHAPTER XXV. 
SURGERY OF THE BILIARY PASSAGES. 


Anatomical and Physiological Considerations.—The position of 
the gall-bladder and its relations to the external abdominal wall 
greatly. An incision beginning at the lower margin of the ninth 
costal margin and cai downward along the outer margin of the 
right rectus muscle Snetly exposes the normally placed anf blades 
But the surgeon usually ‘has to do with a 
eal altered all-bladder, and must Fig. 31%, 

be prepared to find it displaced to the right 

or high up under the liver, or, less often, 
displaced to the median line, or even to the 
teft side. Rarely the gall-bladder is found 
situated to the left of the round ligament, 
although situs transversus does not exist. 
Tn one such case the cystic duct opened into 
a narrow left hepatic duct which joined the 
normal right hepatic duct near the duode- 
num. Sometimes the gall-bladder is dis- 
placed downward and is found in the lumbar 
region or in the neighborhood of the cacum. 
These changes in position are chiefly due to 
changes in form and size of the liver, but 
also to adhesions between the gall-bladder 
and intestine, by which the gall-bladder is 
dragged ont of its normal position. 

The size of the gall-bladder is as vari- 
able as its position. If the cystic duct is 
obstructed by a calculus, the bladder may 
be dilated until it is as large as a child’s aster aes 
head, so that it may be mistaken for an 4 "n® 
ovarian tumor. It often shrinks, owing to Wise et ifralen ieee 

‘Ge vaers 


flammatory processes, until it is no larger H, sural 
than a cherry and is even found with diffi- ity saelie. 2 peas ) 
culty, 


is unnecessary to describe the anatomical structure of the gall- 

bladder in detail. For surgical purposes it is sufficient to state that 

it is made up of a mucous membrane, a muscular layer, and a serous 

layer. Sometimes its wall is as thin as paper, so that every stitch 

which is passed into it penetrates its lumen. At other times the wall 
ot 
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is nearly half an inch thick and so hard that it can scarcely be eut 
with a knife. " 

The blood-supply of the gall-bladder is furnished by the eystic 
artery, a vessel which divides at the neck of the gall-bladder into two 

one of which extends along the free side of the gall-bladder, 
and the other along the side of the gull-bladder next the liver. 

‘The gall-bladder is more or less attached to the under surface of the 
liver, an attachment which is easily separated if it has never been 
stret ed by inflammatory 

here — in the facie ot the relia duct several folds called 
after the name of their discoverer, Heister. Their pre- 
vents in most cases the passage of a probe from the gall-bl into the 
common duct. The probe usually passes into the diverticulum of the 
neck of the bladder rather than into the cystic duct. Indeed, Brewer 

so far as to say that a cystic duct which can be probed is a patho 
Fogieal one. But it does not follow that every duct which has been 
dilated by the passage of a calculus will allow the passage of a probe. 

The cystic duct is often bent at a sharp angle as it enters the 
hepatic duct. At this point there is situated a lymphatic gland which 
when enlarged may easily be mistaken for a calculus, Other ph 
are situated along the common duct and portal vein, and their enlarge- 
ment in inflammatory processes may mislead the saryere who is not aware 
of their presence into thinking that the common duct contains caleuli. 

Both the cystic and common ducts are easily exposed if no adhe- 
sions are present. Adhesions may so change the normal relations that 
it is difficult for the surgeon to recognize these structures, As the 
gall-bladder is the guide both to the cystic and the common duct, 
this should first be found if ible, and followed to the cystic duet. 
The common duct extends Bea above downward and inward in the 
ligament between the liver and duodenum. It is easily exposed with- 
out disturbing the accompanying hepatic artery and portal vein if there 
ure no adhesions. In the tissue covering the common duct there are a 
number of small veins and arteries with free transverse anastomoses 
which may give rise to troublesome hemorrhage when the common duct 
is cut into. Another guide to the common duct is the foramen of 
Winslow. If one passes a finger through this foramen, he can lift 
forward the common duct and so make it more accessible. Sometimes 
the foramen is obliterated by inflammatory processes, A third way 
of reaching the common duct, suggested by Langenbuch, is to locate the 
pylorus, and with it as a starting-point to search for the common duet, 
This method of approach is chiefly valuable in case the gall-bladder is 
so surrounded with adhesions that it cannot be found, 

The common duct is conveniently divided into three portions, one 
of which is situated above the duodenum, one behind the duodenum, 
and one within the pancreas. The first portion is about 3 om, (1.2 
inches) in length, and is the most favorable part of the common duet 
for incision. ‘The second portion may be reached after incision of the 
duodenum and exposure of the head of the pancreas, 
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‘There are numerous anatomical variations in the gall-bladder, such 
as the presence of two gall-bladders, or the absence of the gall-bladder, 
or obliteration of the cystic or other duct, but their description would 
occupy too much space, Such marked anomalies are rare. 

inions differ as to the function of the gall-bladder. Murphy 
considers it a regulator of the tension within the biliary pa like 
the air-chamber in a steam pump; others consider the dall-bladder a 
reservoir. Doubtless it has some special function, but its removal 
seems not in any way to affect a person’s health or his digestion. If 
the eystic duct is removed together with the gall-bladder, there is no 
attempt on the part of nature to re-establish the original condition. 
If the cystic duct is left when the gall-bladder is removed, it may 
dilate so as to form a sort of gall-bladder. 

Opinions in regard to jaundice vary even more widely than opinions 
as to the function of the gall-bladder, In diseases of the biliary 

there are two forms of icterus, as pointed out by Riedel : an 
inflammatory icterus and a lithogenous icterus, The first is due to 
swelling of the mucous membrane of the biliary and may 
follow affections of the gall-bladder, since the saulliog of the mucous 
membrane easily extends into the common and hepatic ducts and so 
interrupts the flow of bile. Lithogenous jaundice is due to obstrue- 
tion of the common duct by a calculus, Jaundice of the first sort 
does not last long, and the color of the patient’s skin is not deep. 
Jaundice of the second form may last a long time and be very intense: 
It is not always easy to differentiate between the two forms, Lith- 
ogenous jaundice varies from time to time, and seldom reaches the 
degree attained when the common duct is obstructed by a tumor, An 
inflammatory process which extends from the gall-bladder into the 
common duct involves also the pancreas, so that the jaundice which 
accompanies the presence of ealeuli in the gall-bladder is frequently 
due to obstruction of the common duct caused by a swelling of the 
ancreas. In acute cholecystitis there is also an acute swelling of the 
lymph-glands along the cystic and common ducts, and these may 
easily compress the common duct and produce icterus. Examination 
of gall-bladders which have been removed for acute cholecystitis 
shows that the inflammation usually terminates at the neck of the 
gall-bladder, and while the mucous membrane of the bladder is much 
swollen, that of the eystie duct is pale and little changed from its 
normal condition, 
re are also acute inflammations in the biliary passages which, 
not accompanied by the formation of calculi, may require 
reatment. 


roduce accordingly varying symptoms. ‘There is a very 
cholecystitis which without perforation may set up 
peritonitis. Gangrene of the gall-bladder is rarely observed 
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‘on account of its free blood-supply, not only through the eysti a 
but also through vessels se it from the ye ae eae 
the inflammation is confined to the gall-bladder the shape of the liver 
is not affected. In cholangitis the liver may be considerably y 
In cholecystitis pain and tenderness are limited to the region of the 
gall-bladder. The pain is often mistaken for gastric pain even though 
it is situated in the right hypochondrium. It may be severe and 
colicky in character, and extend to the back and right shoulder-blade. 
Tn cholangitis the pain is more diffuse, spreading over the whole region 
occupied by the liver, In cholecystitis jaundice is absent or slight. 
Tn cholangitis it is usually well marked, Fever is present with eit 
disease, and in cholangitis it often assumes a septic or pywmic char- 
acter. Under the influence of inflammation the gall-bladder dilates ; 
its muscular structure, and especially that of the neck, becomes pds 
trophic, the serous coat thickens, and as a result there is a more or 

Ipable tumor, usually at the outer margin of the rectus muscle, whose 
lower outline is circular or elongated. Above, the tumor blends with 
the liver. If adhesions have not formed between the gall-bladder and 
the liver, there will be considerable motion of the organ from side to 
side, and sometimes from front to back. It will always resume its 
original position as soon as pressure is removed. It clearly moves 
with respiration, and it cannot be held down during expiration as can 
a floating kidney or a tumor of the stomach or intestine or omentum, 
all of which may move with respiration. The tumor formed by the 
distended gall-bladder may be so great that it is easily mistaken for 
hydronephrosis, cyst of the ovary, or echinococcus cyst of the liver. 
Tt contains either a pure serous fluid or a mucopurulent or purulent or 
even gangrenous fluid. Aspiration of the gall-bladder to determine 
the nature of its contents is under no circumstances justifiable. 

Aceording to the light of our present knowledge, inflammation of 
the biliary passages is due to the introduction into them of bacteria. It 
is hardly probable that a foreign body can produce inflammation with- 
out bacterial aid, although foreign bodies undoubtedly favor bacterial 
infection. Examples of foreign bodies are cherry-pits, parasites (such 
as echinococeus and round worms), and biliary calculi, Traumatism 
also plays its part in inflammation of the gall-bladder. There have 
been repeated instances in which some severe exertion has been 
followed by pain in the region of the gall-bladder, and in which at 
operation some time afterward there have been found extensive adhe- 
sions due to an acute cholecystitis or pericholecystitis. In some of 
these cases gall-stones may have existed at the time of the injury, but 
in others the inflammation developed without their aid. There are an 
acute cholecystitis and a purulent cholangitis which occur after typhoid 
fever, or cholera, or dysentery, or pywmia, or gangrenous carcinoma 
of the gall-bladder, ete. Typhoid germs have been found in the con- 
tents of a gall-bladder some years after the patient has recovered from 
typhoid fever, 

In all these inflammatory conditions cholecystotomy—that is, the 
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opening and suturing of the gall-bladder in the abdominal wound—may 
be indicated. In suppurative cholangitis drainage of the hepatic duct 
best rids the liver of the infected bile. Such treatment will only 
sueceed in case the finer bile-ducts are not involved. It is not yet 
determined whether the leucocyte count is a reliable indication as to 
the severity of the inflammation. This in purulent conditions varies 
from 15,000 to 40,000. 

Tuberculosis and actinomycosis of the biliary passages are very 
rare diseases, 

Surgical aid is occasionally demanded on account of tranmatism 
of the gall-bladder or the biliary ges. Operation is much more 
frequently demanded on account of cholelithiasis and its sequele. 


CHOLELITHIASIS. 


Origin of Biliary Caleuli—Calculi are rarely found in young indi- 
viduals, They are commoner in middle life, and they are frequent in 
later life. Women, especially if they have borne children, are more 
often affected than men (5:1). If a number of adult cadavers are 
examined, every tenth one will be found to contain calculi. 


Fic. 314. Fig. 315, Fro. 316. 


Gallstones in section, natural size. (Naunyn.) 


A biliary calculus may be composed of (1) pure cholesterin, (2) 
stratified cholesterin, (3) pure or mixed bilirubin and calcium salts, 
and (4) calcinm salts. The size and number of calculi vary between 
wide limits. A solitary calculus ix usnally about the shape and size 
of a hazelnut or a walnut, (Figs. 314-316.) The size of the cal- 
culus and the amount of pain are in no wise intimately related. 
Accompanying inflammation or infection and the position of the stone 
in the neck of the gall-bladder or cystic duct or papilla of the duo- 
denum are factors which determine the severity of symptoms far more 
than the size of the calculus, If several calculi lie in contact, their 
surfaces show facets, The color of a calculus is usually yellowich or 
brownish or black, but one which is composed of pure cholesterin is 
light and almost transparent. Sometimes the nucleus is a foreign 
body (an intestinal worm, a fruit kernel, part of a distoma hepaticum). 
Calculi have been known to form about silk threads which worked 
their way into the gall-bladder after operation, 

Calculi rarely develop in any portion of the biliary tract except the 
gall-bladder. Their formation is favored by any influence which 
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obstructs the flow of bile, such as cl pregnancy, o 
abdominal muscular Aiony of i sedentary 1 
infrequent ete. Riedel assign: an important part 
in their formation, Bonecke bleed ay are pee by atheromatous 
degeneration and gout. Krauss ascribes importance to rich diet and 
Juxurious living. vues believes they are commoner among the poor, 
and Bouchard says there is an especial calculous diathesis. 

Tt is beyond oat that the formation of biliary ealculi is favored 
by obstruction to the flow of bile. A catarrh of the biliary passages, 
and especially of the bladder, preeedes their formation, and this eatarrh 
is due, according to modern views, to an infection set up by bacteria 
which enter the Biliary tract from the intestine (bacterium coli, iving 
bacilli, ete.), Fournier examined 100 biliary caleuli and found 
or dead bacteria in the centre of 38 of them. 

Pathological Anatomy.—Calculi may exist in the gollbienieg with- 
out giving rise to symptoms as long as the cystic duct is In about 
95 per cent. of the cases there is this latent period. 2 an inflam= 
mation of the gall-bladder takes place or the calculi come to lie where 
they interfere with the free flow of bile, the patient suffers from 
definite symptoms, The effect of the inflammation is to loosen the 
mucous membrane and produce a transudation of serous or pore fluid. 
‘This inflammation, as already stated, may be serous, seropurulent, puru~ 
lent, or gangrenous, and may lead to ulceration, rforation, etc. If 
the cystic duct is permanently closed by a calculus or cicatrix which 
follows an ulcer, and the inflammation subsides, a sterile hydrops of 
the bladder will be the result. If the infection continues, there will 
develop empyema of the gall-bladder. If the obstruction to the eystic 
duct is overcome by the passage of the calculus into the common duct 
or by a loosening of the calculus which was wedged into the neck of 
the gallbladder, a cholelithiasis may rered from, But in most 
cases there will be recurrent attacks | of flat ion because the pres 

1 and the gall-bladder 
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the umbiliens are more often seen. Spontaneous cure which occurs 
in such a manner is apt to remain incomplete unless it is completed 
by the surgeon. 

While the first effect of inflammation is to dilate the gall-bladder, 
its later effect is to contract it, and when once contracted it cannot 
again be dilated, Its walls are changed into cicatricial tissue, and 
then may even ecalcify. The cystic duct, whose calibre is normally 
very small, may become dilated by the passage of a calculus, and its 
muscular coats hypertrophy if 8 caleulus remains in it for some time. 
Tf the calculus is finally passed, the duct contracts once more, or the 
scar following ulceration may obliterate it. These pathological changes 
may transform a normal tortuous duct into a perfectly straight passage. 


Fra, 317. 





Biltary calculus, E, lodged in the ampulla Ar oi seen from within the opened duodenum, F. 
ie.) 


As long as a calculus remains in the gall-bladder or in the cystic 
duct jaundice is not likely to appear. This is true of 90 to 95 per 
cent. of the cases. Nor is the liver enlarged, except that the portion 
immediately over the gall-bladder may be stretched into a tongue- 
shaped lobe which has been confounded with movable kidney. 

As soon as the calculus has passed from the cystic duct into the 
common duct jaundice develops and continues until the calculus passes 
through the papilla into the duodenum, or until the duct in which the 
calculus lies dilates and the flow of bile is again possible. The patho- 
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oe luced by a calculus in the common duct . SH 
ae cabsatiliy ie canes cious eoaeal tare Ib tered 
swelling of the mucous membrane and ulceration, although the latter 
rarely to cicatricial mice ns m of the duct because Fra atl 
stream of bile prevents lls from ii ~ juently 
the common dusk dilates to such an ated Bhs grag we may be 
passed into it, Perforation may take place from the common duct 
into the stomach or duodenum, which gives a sort of spontaneous cure. 
A calculus which has lodged in the papilla (Fig. 317) is very apt to 
set up a fistula between the common duct and duodenum. 

Inflammation in the common duct may extend to bales in its 
neighborhood, and it may produce thrombophlebitis, interfering 
with the circulation shiroeeh the liver. ane easily lead to diffuse 
suppurative cholangitis and hepatic abscess. The ii mation may 
extend to the pancreas, giving rise to chronic interstitial pancreatitis, 
although a calculus in the common duct is more likely to produce 


Fro, 318, 


‘Calculus developing in the common bile-duct, (Doyen.) 


serions results than one in the gall-bladder or cystic duct. Chronic 
obstruction of the common duet is often produced by a single calculus. 
Tn acute attacks there are frequently several lying one behind the other 
in the duct. The number of calculi in the gall-bladder may be very 
great, but it is by no means rare to find only a single calculus. 

The colic which is characteristic of calculi has been yariously 
ascribed to inflammation and to contraction of the muscles of the gall- 
bladder set up by irritation of the caleulus. The former theory seems 
the more rational, and the possibility of inflammation should certainly 
be borne in mind by every physician who is called upon to treat a 
patient with biliary colic. This is not the place to discuss in detail 
the many complications of cholelithiasis, such as hepatic cirrhosis, 
nephritis, hepatic abseess, acute hemorrhagic endocarditis, meningitis, 
pulmonary abscess, pyremia, ete, Carcinoma of the gall-bladder is 

almost certainly due to irritation of the mucous membrane by a biliary 
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calculus, The head of the pancreas may become so thickened'as the 
result of inflammation extending to it from the biliary tract that it is 
changed to a firm tumor. Other local results of cholelithiasis are 
acute pancreatitis, disseminated fat-necrosis, and suppuration in the 
lesser peritoneal cavity. 

‘The evil effects of more chronic inflammation are shown in Figs. 
317 and 318. 

Symptoms.—It follows from the varied pathological conditions 
which occur in cholelithiasis that the mpliee of this disease must be 
equally varied. Indeed, as long as the ile passes freely through the 
eystic duct into and out of the gall-bladder there need be no symp- 
toms. If the cystic duct is obstructed, secretion will accumulate in 
the gall-bladder and hydrops will result. If the contents of the gall- 
bladder become infected, there will be symptoms of cholecystitis (tumor 
of the gall-bladder, pain, fever, circumscribed peritonitis). The more 
intense the infection, the more severe the general symptoms will be. 
Inflammation in a contracted gall-bladder does not give rise to palpable 
tumor. When the infection over, the tumor and other sym 
toms may entirely disappear, usually there will be renewed a 
of inflammation with pain, ete. A calenlus in the gall-bladder does 
not ordinarily produce changes in the liver, but changes occur 
when the calculus enters the common duct. To the symptoms already 
mentioned there will be added jaundice, which if long continued pro- 
duces cirrhosis of the liver and acts injuriously upon the blood-vessels 
(hemorrhages in cholemia), A caleulus in the gall-bladder does not 
usnally produce fever. Fever is a common symptom when the cal- 
culus is lodged in the common duct, and there are often, too, disturb- 
ances of the function of the stomach and intestine (vomiting, lose of 
appetite, constipation or diarrhea). Chronic obstruction of the com- 
mon duct may so reduce the Gain the patient and produce such 
a cachexia that it is difficult to whether the obstruction is due 
to calculus or to carcinoma. 

‘There are several points in connection with the diagnosis of chole- 
lithiasis which are of such practical importance that it is worth while 
to group them together : 

1. Jaundice is wanting in most cases of biliary colic since the 
latter is due usually to inflammation of the gall-bladder which does 
not involve the common duct. The idea that a calculus does not 
cause pain until it has left the gall-bladder isa mistake. Most attacks 
of colic are caused by calculi or inflammatory processes within the 
gall-bladder itself, 

2. A calculus in the common duet, even though it is as lange as 
a walnut, need not cause jaundice, because the duct dilates with the 
entrance of the calenlus and bile may flow past it into the intestine. 

3. The pain in biliary colic varies from a slight oppression to the 
most intense suffering. Te may, however, be wholly absent both in 
empyema of the gall-bladder and in chronic obstruction of the common 
duct. 
































slope] procaeer of shalalthans 0M 
dl jiasis. 

ss te pt prone of jaundice (if present) 
show the extent of the disease. 

n of the body gives the surgeon a men 
of the relations of the affected ongans so that frequently bil 
the condition which he finds at operation. Inspection is the fi 
in the examination of the patient. A distended gall-bladd 
the abdominal wall forward, and if ie ia gate is in it may 
to rise and fall with respiration. is inflammation 
gall-bladder or around it, the bee portion of the ab 
protrude more than the other portions. 
Pereussion will show whether the tumor which is felt is 
associated with the liver, but the results of percussion are 
unreliable. Auscultation is of even leas value. A 
sound or clicking of the calculi together in the gall-bladder 
heard. Palpation, and especially bimanual palpation, is the 
valuable means of diagnosis. The patient lies upon the back 
the knees slightly flexed ; the surgeon stands at the patient's 
side, and places the left hand flat in the right lumbar region an 
right hand over the gull-bladder. By pressure with the left bai 
liver and gall-bladder are gently foreed against the anterior ab 
wall so that they can be felt by the right hand without exciting 
traction of the abdominal muscles. The tumor is almost always 
on pressure. This symptom may be wanting in enses of’ hy 
without infection. The surgeon next tests the mobility of the 
in order to distinguish it from a wandering kidney. A di 
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gall-bladder unless adherent may be pushed out of place, but always 
returns to its normal position, A movable kidney possesses a charac- 
teristic shape and it returns to its normal position with a peculiar little 
jump. When the colon is distended with air, a movable rd 
almost always disay and a tumor of the gall-bladder is usually 
displaced upward. rs of the stomach may be recogni 
chemical examination of the gastric contents or distention 
stomach with air. An echinococeus cyst which develops 
neighborhood of the gall-bladder may easily be confounded with a 
tumor of the gall-bladder, although a carefully taken history will 
show in most cases of echinococeus cyst absence of pain and a 
sows Menay qzawth of the ‘titan, wo thet ar enero soapatese ca ha 


ducts, Tumor of the ral bledee when present is so characteristic that 
exploratory puncture should never be made. The fluid in a diseased 
gall-blidder is usually infections, and on account of the tension under 
which it accumulates it is apt to trickle from the opening made by a 
needie and set up peritonitis. The existence of a tumor of the gall- 
bladder without jaundice indicates closure of the cystic duct by a cal- 
culus, whereas jaundice together with a distended gall-bladder is often 
due to carcinoma of the pancreas, duodenum, or common duct. If 
there is no tumor of the gall-bladder and the attacks of colic are not 
characteristic, the diseases which must be excluded in making a diag- 
nosis are lead colic, renal colic, intestinal colic and fecal obstruction, 
round ues nervous Beatie colic, ete, Calculi me rey fro ia 
the stools because they ure m too to through cystic 
and common ducts. Se a calculus pgs foto the i intestine, it ae 
remain for weeks and finally fall to pieces ; or, if very large, it may 
produce ileus. If the gall-bladder is contracted, or if the common 
duct is permanently obstructed by a calculus, examination of the 
abdomen may reveal nothing except a more or less tender area behind 
the right rectus muscle. 

The functions of the stomach should be tested and the urine and 
feces examined in every case. If calculi larger than cherry-stones 
are found in the stools, it is fair to assume that they entered the 
intestine. through a fistula. In chronic obstruction the common 
duct examination of the urine shows the of biliary pig- 
ments in about two-thirds of the cases, lbumin is also frequently 
found. 

It is difficult to show the existence of calculi by means of the z-ray. 
This has, however, been done in some eases. The diagnosis of acute 
obstraction of the common duct is so easily made as to require no 
further discussion, It is worth remarking that the caleulus is usually 
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crowded into the common duct by the exudate occurring in the gall- 
bladder in an attack of acute serous cholecystitis, This exudate can 
many times be avoided by an early operation upon the : 
When the stone has entered the common duct, it is li to remain 
and give rise to chronic obstruction. 

ic obstruction of the common duet, or choledocholithiasis, 
often sr a) diagnosis, Jaundice is often wanting; for when the 
common duet dilates, the infection subsides, and the bile flows by 
the calculus; also, if the cystic duct remains open and the bile 
flows through it and the perforated gall-bladder into the intestine 
there will be no jaundice. True at of colic may also be want- 
ing. In their stead there may be simply unpleasant sensations at 
the pit of the stomach, or chills occurring every few days, and 
sometimes but not always accompanied by jaundice. It is very im- 
portant to determine whether the obstruction in the common duet is 
due to a calculus or to pressure outside of the duct. In chronic 
obstruction due to calculus, the gall-bladder is usually contracted and 
cannot be felt. Jaundice is slight and transitory, the fecal discharge 
is sometimes brown and sometimes gray, and the attacks of fever are 
of varying degree and of an intermittent type. In chronic obstruc~ 
tion of the common duct due to tumor the gall-bladder is usually 
large and easily palpable as a tense swelling beneath the liver. Jaun- 
dice is marked and of constantly increasing intensity, while the fecal 
movements are constantly pale. Attacks of colic and fever are almost 
always wanting. This law, to which Courvoisier first called attention, 
holds good in about 75 per cent. of the cases. 

This brief schedule of the symptoms shows that it is possible in 
many cages to recognize the particular form of cholelithiasis which 
exists. Much patience and practice are needed for exact diagnosis. 
A table of symptoms is submitted in order to aid practising physicians: 
in distinguishing between the different forms of the disease. In using 
this table one should bear in mind that it does not absolutely apply to 
every case, and that the different forms of cholelithiasis so shade into 
one another that an exact diagnosis is sometimes impossible. The 
symptoms given in the table are those of typical cases, 





Formn of the disease, Symptoms Diagnowis, ‘Treatinent. 

L Caleuli in the Usually no symp- Palpation shows Medicinal treatment 
gall-bladdor whose toms in the latent nothing abnormal, —snflicient. Carle: 
walls wre slightly period. Ocension- or at most slight bad cure to over 


or not at all al- ally slight epi- tenderness on come the tendeney 
tored. The cystic gastric pain due pressure in the re _to cholelithiasis. 
duct is movable, to tempomry oh- gion of the gall- 


The contents of struction of tho bladder (bimanual 
the gull-bladder cystic duct. No examination), 
are clear bile —passageofralenins, Often —_tniatake 
which contains no Noenlargementof for gastric ule 
mrulent bacteria. — the liver. intestinal © 
here are no ade movable kidney, 
hesions. or ventral hernia, 












es 


hesions between 
the  gall-bladder 
and intestine or 
‘omentum, 


IV. Acute ebot 








the — gall-bladder 
which contains a 
calculus. 


woo 
be- 
ne as al- 
oon 


VIII, Carcinoma of The first symptoms 


Sater ver 


the 
ge of 


usually confined 
to the region of 
the — gall-bladder 
and the pit of the 
stomach, buat it 
may extend to the 
hack, breast, ete. 


are those of indi- 
gestion — without 
jamndice, Tf the 
common duct and 
the portal lym- 
phatic ylands “he- 
come affected, 
jaundice and as. 
cites develop. The 
tumor is hard and 
uneven. Colic is 
often wanting, 
Later cachexia de- 
velops. 


in empyerm: 
the tenderness les- 
sens or disappears. 
There is often an 
encapsulated —ab- 
scess in the neigh- 
borhood of the 
gall-bladder, 
Tenderness slight. 
Diagnosis difficult 
before jaundice 
appears. It is easy 
if the portal glands 
become affected 
and ascites devel- 
ops. The earcino- 
matons —gall-blad- 
der which contains 
calenli often be- 
comes — inflamed 
(empyema). 



















CHOLELITHIASIS. 


Form of the disease, Symptom, Diagnosis, ‘Treatment 
TX; Acute obstruc- Jaundice, i+, well Diaguoes aay. Type Tnterual medication, 
tion ‘of the com- marked, and there stacks of Marphine  subea- 
mon duct by # cal- col 

enius. 


Toosoned. Ia the 
former case the 
calenlus may be 
found a few 
or m few weel 
later in the feces 
but not necesm- 
rily, 
Jaundice moderate 
‘tion of the com- 
mon duct by a cal- 
culus situated in 
praduedenal 


Symptoms as in X. 

ion of the com- Janndice usually 

mon dact by acal- intense and con- 

ealus situated in stant, although it 

the duodenal par may pear 

pila, with am ence 
u ii 


isting). 
XII. Chronic ob- Jaundice, Gallbladder usmally 
‘atraction of the usually “constant large, Liver en 
common duct and gradvally in. larged. ‘Tender. 
tumor of the pant Stools bes Om pressure 
creas (carcinonia, stight or wholly 
interstitial pancre- wanting. Spleen 
titis), duodennm, Bight ct.ec puke) cetan onl vico fn eareinoean, 
or common duct If present, it ls of but successfial in 
a fall and pot of a chrono panerea- 


Prognosis—In most cases of cholelithinsis the prognosis is nncer- 
even when the attacks of colic'are mild and infrequently repeated. 
any cases the disease progresses without marked symptoms and 
then enddenly becomes much worse. On the other hand, encapsula~ 
tion of the calculus, dying out of the infection, or perforation, may 
lead to a happy termination of a very severe case. It is qui 
le to prophesy the outeome. The disease may continue for 
The chief dangers of cholelithiasis are due to perforation, 
and carcinoma. But even if none of these complications arise, it may 
wear the patient out with its deere pain. It shows little ten- 


dency to spontaneous cure, though it is frequently marked by latent 
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‘iods, Temporary benefit is frequently obtained by rest-cures, 
Pires at Carlabod ot elsewhere, and by pat grant pee aed 
panying gastric or intestinal catarrh (irrigation, oil injections). The 
spontaneous passage of a calculus through the intestine may bring 
about a cure, but other calculi usually remain in the bladder, any 
one of which may set up another inflammatory attack. ntaneous cure 
may also follow the passage of a calculus by perforation from the 
bladder to the colon, or from the cystic duct into the duodenum, or from 
the papilla into the duodenum. Such results are to be looked upon as 
happy accidents which cannot at all be counted upon in attempting the 
prognosis of the disease. Furthermore they frequently lead to the de- 
velopment of cholangitis ; or the inflammation mer luce peritoneal 
adhesions with resultant digestive disturbances. (Figs. 319 and 320.) 


Fia. 319, 





STOMACH 





Showing the effects of adhesions between the liver, all-ladder, and pylorus. The pylorus 
is drawn out of place and stenosed, and the stomach is diluted to about four times its normal 
capacity. (Niles.) 





that it should not be continued too long, and that it is better to operate 


while the calculus is still easily accessible in the gall-bladder, There 
is still a third opinion to the effect that operation is not indicated 
until internal treatment has heen tried for a long time and has failed, 
and there are others who do not advocate operation at all except under 
conditions which threaten the patient's life. 


te Lectin nae 
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It should be clearly understood that internal treatment, such as 
that given at , rarely cures a patient, but produces a latent 
period in the disease in about 50 per cent. of the cases 
such a latent period is looked upon by these sufferers as a cure, and 
they are not likely to agree to operation until the s recur, The 
patient should be more or less under observation while he is receiving 
medical treatment. Thus, an acute seropuralent cholecystitis with 


Fis, 320. 


and colon, almost 
Showing adhesions between the gall-biadder aad tk completely obstructing 


marked distention of the Rhee wt oy cieppeee B uate internal 
treatment, but it may also 

tion—that is, coulcunoaiy =a 50 tiny a risk that it ou; ahi to be 
given a preference over internal treatment. If there is a calculus in 
the common duct, the patient may be advised to begin treatment at 
Carlsbad, but on account of the risk of cholemia and infection opens 
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Hence repeated at 
indication for operation in the absence 


lk 









. In 


‘The idea of early operation in cholelithiasis is undoubts 
d both among surgeons and physicians. When one 
fhe distressing pathological conditions which can be produced 
culi, and when one compares the ease of cholecystostomy 
great difficulty often experienced in removing a caloulus 
common duct, the advice of Riedel is appreciated. He 
moving a biliary caleulus early, before thas time to leave the 
bladder. On the other hand, one must not forget that even a 
severe attack may pass over. If the pains come on at rare 
and the patient feels perfectly well between attacks, the i 
operation is less urgent. Then the social condition of the 
has its bearing. While a rich man ean spare himself, can ind 
cures at Carlsbad or elsewhere, a man who depends upon his h 
to earn his living will rather incline to operation. 
Operation upon men is more difficult than upon women si 
former press and strain more during the narcosis and the fixed 
the abdominal organs makes it more difficult to expose the d 
parts. Their power of resistance is often reduced by alcohol 
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nicotine, Hence a cystostomy may be ree costes in men in or 
stances in which a cystectomy would be performed in women. 

age is no counterindication for operation. Kehr has successfully oper- 
ated upon pany pees ts over sixty years of age. In the aged the 
prognosis sh guarded since carcinoma frequently coexists, If 
‘one is skilled in the technic, his results will be notably better than 
those of a beginner, since the time occupied in the operation will be 
decidedly pd (half an hour for choledochotomy, as compared with 
two or three hours), 

Operation is counterindicated : 

1. In acute obstruction of the common duct. Under such cireum- 
stances there is a fair chance that the calculus will pass through the 
common duct into the duodenum, and that any other calculi remain- 
ing in the gall-bladder will give no farther trouble. If fever is added 
Ect os ite of cheers a Sees duct, showing that 

ngitis is taking place, e patient’s general condition is 
wun operation with drainage of the eqatie duct should be performed, 

2. In very old individuals, and in those who suffer from diabetes, 
arteriosclerosis, cardiac or pulmonary disease, and in very stout persons, 

3. In extensive carcinoma of the biliary passages. 

4. In cases of repeated attacks of ieterus and the discharge of 
small calculi, provided the patient feels well between the attacks, 
‘There is always a possibility that such a patient may be cured by in- 
ternal treatment, 

While it is rarely possible to carry out Riedel’s idea of removing 
biliary calculi before they leave the gall-bladder, yet an improvement 
in the diagnosis of cholelithiasis will bring one nearer and nearer to this 
desired position. No one except a thoroughly skilled surgeon should 
attempt to operate for cholelithiasis, What is apparently a very 
simple case may turn out to be a very difficult one. The su 
begin with the expectation of performing cystostomy, and 
sary to drain the hepatic duct or to perform gastro-enterostomy on 
account of pyloric stenosis. For the same reason it is best to perform 
operations of this sort only in a well-appointed hospital. 

Technic of Operation.—The patient should be prepared with 
cathartics, ete., a8 for a laparotomy. Asepsis should be carefully ob- 
served, The incision may be a transverse one parallel to the costal 
margin or lower margin of the liver (Courvoisier, Robson (Figs. 322 

23) ), or along the outer margin of the right rectus muscle (Tait), 

the muscle itself (Riedel). Czerny makes « vertical incision in 

iba and a right transverse incision which joins this below the 

Lavker employs a median incision, Kocher prefers an 

0 on. (Fig. 321.) Kehr makes use of an incision similar 
to the one advocated by Bevan. It begins at the ensiform cartilage, 
extends 3 or 4 em. (1.2 to 1.6 inches) downward in the median line 
and then bends to the right parallel to the costal margin until it has 
divided two-thirds of the rectus muscle, when it bends downward and 
follows the muscular fibres, This incision, the “wave cut,” as he 
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‘The technic of special operations is as follows : 


1. Cystostomy in two steps 


: The short vertical incision (5 to 10 


em.—2 to 4 inches) is made in the outer third of the right rectus mus- 


cle or along its outer border. 
‘The fundus of the gall-bladder 
is wrapped in sterile gauze and 
brought out through the inei- 
sion in the peritoneum, The 
rest of the wound may be 
closed, but sufficient space 
should remain to permit the 
completion of the operation, 
namely, the opening of the 
gall-bladder at a later date. 
The gall-bladder may be fixed 
in position by a few sutures, 
or the point in it at which the 
incision is to be made may be 
marked by a black silk thread, 
The adhesions formed after 
suture are firmer than those 
which form if only a tampon 
isused. Care should be 

not to puncture the gall-blad- 
der with a needle,  Tts wall 
is often very thin, The dress- 
ing is first changed ten to four- 


Robson's Inciston for exposing the 
common duct, A sand-bag is placed 


teen days later, and if the adhesions are then firm, the gall-bladder 


all-bladder and 
under the loin, 


incision for exposing the gall-bladder and common duct. A sand-bog is placed 


ened with a sharp pointed knife or a fine thermocautery, 


under the lol, 


Any 


which it contains are extracted with forceps or a curette, 
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general conditions of the patient, this exposure of the ducts is im- 
practicable, and the surgeon must content himself with simple eystos- 
tomy. The opened gall-bladder is then to be sutured to parietal 
peritoneum and deep fascia (Fig. 325), never to more superficial 
tissues, and a fair-sized soft rubber tube should be left in it. Pro- 
lapse of the mucous membrane of the panes may produce a 
permanent fistula. If the incision is sufficiently large to render this 


likely, it may be partially closed by sutures, The position of the 
gall-bladder in the abdominal wound should be such that there is no 
tension on the sutures, Kehr prefers silk to catgut, leaving the ends 


of the sutures long so that they can be removed in ten days. If they 





‘Method of incising the gallbladder for calculus during a laparotomy, (Kelly) 


find their way into the gull-bladder, they may lead to the formation 
of new calculi. Tt is often difficult in cutting out these sutures to be 
sure that no portion of the silk remains. A good way to avoid this 
is to tie a long piece of silver wire in each sutare. “Tension upon 
this wire will <E it easy to cut the suture itself, and not merely to 
cut off its ends. The portion of the abdominal wound not occupied 
by the gall-bladder is closed by silk sutures which pass through all 
its layers. A lange aseptic dressing is applied, through which the 
rubber tube passes and enters a bottle containing a 3 per cent. solu- 
tion of carbolic acid. 

Kelly has suggested a quick method of incising the gull-bladder 
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pgs aleaics recognized during a laparotomy for some other purpose. 
( ig. 326.) 
. Cysticotomy, or incision of the eystic duct, presuy a_free 
of the duct, ‘The incision should be made directly down 
upon the calculus. In the extraction of the latter, injury of the walls 
of the duct should be avoided, Rather than risk this the osenee 
should be prolonged. ‘The incision is closed by a suture which passes 
through flea and muscular layers only, as incrustation may take 
place upon any thread which reaches the lumen of the duct. Cysti- 
cotomy should invariably be followed by cystostomy, and gauze tam= 
ponade at the same time will still further insure the safety of the 
patient. 
4. Cholecystectomy, or removal of the gall-bladder, was first per- 
formed by Langenbuch in 1882. The abdomen is opened by the 


Fra, 327. 





Cholecystenterostomy with Murphy buttor, 


wave incision above described, and any adhesions between the gall- 
bladder and intestine or omentum are divided. The removal may be 
begun at the fundus or at the cystic duct, according to circumstances ; 
usually the latter method is preferable. ‘The eystic duct is seized with 
a curved clamp so that no fluid may escape from the gall-bladder, 
The cystic duct is then surrounded by an abdominal pad to prevent 
the unnecessary escape of bile from the common duct, and divided. 
The fundus of the gall-bladder is seized with a strong clamp, and the 
serous coat of the liver is divided with a U-shaped incision and 

gall-bladder pulled from its bed. This extirpation is not difficult in 
most cases. If the tissue of the liver is torn, it should be sutured. 
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Both branches of the cystic artery require careful ligation, if 
operative hemorrhage is to be avoided. It is pet ead 
arteries and the cystic duet in a single ligature. They should be tied 
separately. The gall-bladder may be removed before it is opened ; or 
if the difficulties of such a procedure are great, or fistulas exist, it is 
better to open the bladder, wipe it dry, stuff it with gauze, and sepa- 
rate it from the liver. In any case it is better not to close the 
abdominal wound completely, but rather to tampon the stump of the 

‘ic duct or wound in the liver, for one can never be certain that 
there will be no hemorrhage or that the ligatures of the stump of the 
cystic duct will not give way. 

A portion of the wall-bladder may be resected ; for example, its 
under surface. The cystic duct should then be ligated and the rem- 
nant of the gall-bladder which remains should be thoroughly cauter- 
ized with the Foauaitt cautery. Kottmann leaves a portion of the 
neck of the gall-bladder, a procedure which bas little to recommend 
it. Mayo removes the mucous membrane of the gall-bladder as far as 
that of the cystic duct, leaving the other coats of the organ in position. 

5, Cystendysis, or the so-called ideal operation of Courvoisier, 
consists in opening and emptying the gall- 
bladder, closing it by a serous and muscular Fro. 328, 
suture and a second serous suture, and then 
closing the abdominal cavity. None of the 
stitches used should enter the lumen of the 


gall-bladder lest incrustation follow. This 
operation is not suited to any ease of chole- 
lithiasis. 
The risk of the “ideal” method consists | Gall-bladder and duodenum 


fifteen months afler cholecysten= 
terostomy. (Kappeler.) 


in the possible rupture of the suture and the 
escape of bile into the peritoneal cavity, Its 
object is, of course, to avoid a permanent fistula which may follow drain- 
age of the gall-bladder, Czerny modifies the operation by stitching the 
sutured gall-bladder into the abdominal wound, so that if it ruptures 
the bile will escape outward rather than into the peritoneal cavity. 
According to Kehr’s views, the principle of this operation is wrong. 
The drainage of the gall-bladder is in no sense dangerous, nor does it 
annoy the patient if the dressing is properly arranged. Moreover, 
when the flow continues for a long time the common duct is usually 
ucted, and drainage under such circumstances is necessary. If a 
discharge continues, the eystic duct is obstructed, and 

stomy is preferable to Czerny’s operation of eysten- 

-bladders which are operated upon are inflamed and 

iuge is beneficial, It is easy for a surgeon to overlook a 

us in the eystic duct, especially if the mucous membrane is 

all-bladder is sutured and the suture holds, the cal- 

into the common duct by the gradually increasing 

the gall-bladder, obstruction of the common duct will result, 

condition of the patient will be considerably worse than before, 
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bladder may be dilated. Tumors between the liver and the gall- 
bladder on one side, and the omentum, stomach, intestine, and parietal 
peritoneum on the other, must be separated before the common duct 
can be reached. In separating adhesions one should keep a 

watch for fistulas between the gall-bladder and intestine. If the 
surgeon feels the calculus in the common duet, he can usually 
approach it more sutisfactorily in the supraduodenal pee He 
fixes the calculus with the thumb and forefinger of the left hand, 
places abdominal pads about it, and incises the wall of the duct 
directly down upon the calculus. Bloodyessels may be pushed aside 
or ligated and divided. The moment the common duct is incised bile 
will flow from it freely. It should be sponged away as it escapes. 
The calculus may be pressed out with the thumb and finger or 
extracted with forceps. The wound in the common duct is held open 
with large thamb-forceps and a probe passed upward into the hepatic 
duct and downward toward the duodenum in order to reveal the pres- 
ence of other li. If such are found, they should be extracted 








the duodenal end of the duet, the forefinger of the left hand should be 
passed into the common duct while the fingers of the right hand are 


the hepatic duct cannot be extracted with instruments through the 
incision already made, it must be cut down upon and removed. If a 
calculus is wedged in the papilla, the anterior wall of the duodenum ma; 
be transversely incised and the papilla dilated or incised (McBurney’s 
operation) ; or the posterior wall of the duodenum, and through it the 
common duct, may be incised in onder to extract the calculus (Kocher’s 
internal choledochoduodenostomy). The openings in the common duct 
and posterior wall of the duodenum are sutured so as to form a fistula. 
The incision through the anterior wall of the duodenum ix closed by a 
suture. Kérte and others have removed calculi impacted in the papilla 
by incisions through the head of the pancreas, 

It is very difficult to expose the common duct if the liver is rigid 
and the ribs are inelastic. The portion above the duodenum is most 
easily reached and incised, while the ion behind and below the 
duodenum ean be reached after the doodenam has been separated from 
it, or after division of the lesser or greater omentum. These 
tions are very difficult, and no one should attempt them who is not 
thoroughly familiar with the anatomy of the region. If it is abso- 
lutely impossible to follow the gall-bladder and cystic duct to the 
common duct, the surgeon may reach the common duct by following 
along the pylorus and duodenum. 

In performing choledochotomy the condition of the gall-bladder 
should always be noted. It may be shrunken to the size of a pea, in 
which case it can be left untouched. If it contains either calculi or 
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pus, 


it should be sutured in the abdominal wound and drained when 
is possible; or, a rubber tube may be inserted into it and the 
wound in the piel ro pabibed shot ee a 
water-tight. tube is further surrounded by strips of ganze whie 
are b the abdominal wound, In this manner all 
Mie tlle Wil desin Cough the tobe coda facada wile 
pcre auak Ba ak petonell infection will be avoided, A. 
plan is to remove gall-bladder. The incision in the common 
duct 


this is as follows: The gall-bladder is removed, and the common duct 
is opened from the point where the cystic duct is cut across. Any 
calculi are removed and a long soft rabber tube of suitable calibre is 
passed into the tie duct, surrounded with gauze strips, and brought 
out through the abdominal wound. 

Kehr has treated about 90 patients by drainage of the hepatic duet, 
with complete success. Indeed, he rarely sutures an incision into the 
common duet, preferring to follow it by hepatic drainage. Such an 
operation requires less time than suture and its mortality is less (about 
3 to 5 per cent.), This drainage also renders incision in the common 
duct accessible so that calculi may subsequently be removed with for- 
ceps. This is an important point, because even the most experienced 
surgeon overlooks calculi in from 10 to 15 per cent. of these cases. 
In some of these cases, doubtless, the calculi are situated in the higher 
biliary passages and do not enter the hepatic duct until after the 

tion. If the incision in the common duct is sutured, the region 
of the wound should be thoroughly tamponed with sterile gauze. 
While drainage of the hepatic duct is most easily carried out after 
removal of the gall-bladder, it can also be carried out in combination 
with eystostomy or without cystostomy when an empty gall-bladder is 
left in place. 

9, Anastomoses between the eystie duct and the common duct on 
the one hand, and the stomach or intestine on the other, have been 
referred to in paragraph 6, The crushing of a calculus in the gall- 
bladder or cystic or common duet should be avoided if possible, as 
there is no guarantee that such operation will not be followed by the 
complications of cholelithiasis, such as abscess of the liver or sub 
phrenic abscess, Pyloric and duodenal stenosis are described elsewhere. 

In passing a probe from the gall-bladder through the eystie duet it 
is necessary to proceed carefully lest the probe catch in a fold and Jead 
to perforation. Such probing is rely successful. The proposition to 
cleanse the common duct by passing instruments through the gall- 
bladder rests on false ideas and is not to be recommended, 5 

Anastomoses between the hepatic duct or one of its branches and 
the intestine are operations too rarely performed to merit a description 
in this place. 

Choice of Operation. —A calculus in a movable gall-bladder demands 
4 very different operation than does a calculus in the deep common 
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duct. A contracted gall-bladder is not suited to an ordinary eystos- 
tomy in one stage since it cannot be brought into the abdominal wound 
and fastened to the patil peices If the gall-bladder is lacer- 
ated or otherwise seriously affected, it should be removed, If a cal- 
culus is embedded in the cystic duct and cannot be potsuel is duct 
should be incised to it its extraction, or cystectomy be 
formed. Operation Te stages oftentimes reduces the risk to tha 
life of the patient, but is sometimes followed by a biliary or mucous 
fistula, 

These examples suffice to show that no sii method of operating 
is applicable att conditions, This is ially truc in the presence 
of inflammation, Drainage is the general principle of gall-stone sur- 
gery, since inflammation is present in the majority of cases. For this 
reason so-called “ideal” methods in which incisions are sutured with- 
out drai should have no place in the treatment of cholelithiasis. 
‘These methods will succeed in certain cases, but they are unsafe, and 
one never knows whether all the calculi have been removed or not. 
Even if pure bile flows through the cystic duct during the operation 
upon the gall-bladder, there may still be calculi situated in diverticula 
which at a later period ean become loosened and give trouble. The 
attempt to avoid the risk of suttire of the gull-bladder and at the same 
time to avoid the presence of a biliary fistula by stitching the sutured 
gall-bladder in the peritoneal incision is a step backward in biliary 
surgery. Caleuli in the gall-bladder should be treated by cystostomy 
in one or two stages or by cystectomy. 

If the wall of the gull-blndder is healthy and the organ ean be 
readily stitched into the abdominal wound, cystostomy should be per- 
formed in one stage. The only advantage of an operation in two 
stages is the avoidance of infection, and in the circumstances indicated 
this can be avoided by an operation complete in one stage. Its disad- 
vantages are the difficulty in removing deep-seated calculi, subjecting 
the patient to a second operation, ete. If the gall-bladder is con- 
tracted and deeply situated, the operator must choose between eystos- 
tomy in two stages, the use of a rubber tube, and cystectomy, In 
such circumstances Kehr removes the gall-bladder, if this can be easily 
done, as in its shrunken condition it is of no ible use to the 

tient. His next choice is for the use of the rubber tube, although 
infection of the peritoneal cavity may occur by this method. es 
tion in two stages may become necessary on account of the unfayor- 
able condition of the patient, but he has employed it only once in 200 
operations of this character. 

Tf the gall-bladder is adherent to the abdominal wall, it may be 
opened without opening the peritoneal cavity. Deeply caleuli 
may be known by the continuance of a mucons fistula. can per 
haps be extracted by forceps or a spoon, If not, a second laparotomy 
in the median line will be necessary, 

If the gall-bladder is ulcerated or otherwise degenerated, or the 
cystic duct obliterated, cystectomy should be performed. If the gall- 

Vou. IV.— 2 


oF ming. Oat tr Shall be hy hh ms 
meets the requirements of an’ cases the 

i should content Seat ont ore with ae Pont or =< 
fistulas which may result can be een by choledochotomy, 
cotomy, or cystectomy, but these 
often very difficult, If the liver mova aud ae abdominal walls 

are relaxed, primary cystectomy is simpler eystostomy. 
moan @ves abaleal walls the reverse is usually trae. In acute 
inflammatory and su tive cases cystostomy is usually indicated. 
‘The removal of an infetions exudate is then the chief object of treat- 
ment, the removal of the calculus being secondary. In chronic ehole- 
lithiasis when operation is performed in the interval cystectomy is the 
operation of choice. (Compare Operations upon the Appendix Ver- 
miformis.) 

A gull-bladder which does not contain calculi, but is adherent to 
the stomach, intestine, or omentum, should be excised. Separation 
of the adhesions will in some cases relieve the patient of his symp- 
toms, but extirpation of the gall-bladder itself is a more certain cure. 
Chronic obstruction of the common duct by a calculus is best treated 
by choledochotomy and hepatic drainage. One ought never to crush 
a calculus in the common duct. If such crushing oceurs accidentally, 
one may perhaps trust to it as a cure, but it is well to remember that 
the fragments often give rise to further calculi, Clearing out of the 
common duet through the gall-bladder, ax recommended by Rose and 
Koha, is an operation which should seldom be performed because it is 
not and to result in a perfect cure. Frequently calculi are situated 

hepatic duct so that they cannot be reached at all through the 

lad ; and any way, the injury caused by attempts to extract 

i from the deeper biliary passages by means of instruments is far 
greater than that of a simple incision ; hence this operation should not 
be attempted unless the cystic duct is ‘much dilated. 

Some surgeons advocate cystostomy, to be followed a few weeks 

by the removal of the calculus in the common duct. This 

ces the risk of infection, but unless the condition of the patient 

nts, the skilled surgeon will generally prefer to complete a chole- 
hotomy i in one operation. The operation in two stages is uncertain 
because the calculus may shift its position and it is more likely to be 
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followed by a ventral hernia, Choledochotomy edhe out by a lum- 
bar incision, as recommended by Tuffie, should only be performed in 
case the gall-bladder is empty, and on account of adhesions or fis- 
tulas between the gall-bladder and intestine it is absolutely impossible 
to reach the common duct from in front. In such a case the wound 
should be tamponed with sterile ganze, and two weeks later the ganze 
can be removed and a sound introduced to serve as a guide in making 
the posterior extmperitoneal incision. 

Cholecystenterostomy is indicated in cases in which choledochotomy 
is impossible (extensive adhesions, deep situation of the common 
duct), or in case of chronic inflammation in the head of the 
This operation should only be ee in extreme instances om 
account of the risk of infection the intestine (cholangitis). In. 
performing 137 choledochotomies Kehr has always succeeded in remov= 
ing the calculus, so that he has never been tees to resort to 
choledochotomy in two stages, extraperitoneal chol 'y, or chole- 
eystenterostomy on account of obstruction due to calculus, 

Mortality—The mortality after operations upon the biliary tract 
varies according to the ssetbed chosen, according to the severity of the 
disease, the ‘ical conditions, and also paler to the 
of yop cmga: 3a ler = of an easily reached weicblder ie the 
abdominal wound is as easy as a simple ovariotomy. The mortality 
following extirpation of the gall-bladder is abont 3 per cent. That 
of choledochotomy varies between 7 and 26 per cent., and reaches almost 


@. 237 Conservative a, reat, cysticotomy, 
_cystendysis), with 5 pie 

4,161 Coeoaneiiay with 6 deaths - 

«137 Chol hetomnies (for the most part with hepatic 
drainage), with 9 deaths 


et 4 
e71 tions per . te found to have 
orem eee ei ib 
duet, or liver, or diffise suppurative peritonitis, 
or, diane sum supparative eh 
wi 


720 Laparotomies, with 112 deaths 


mortality, therefore, in cases not complicated with carcinoma 
fuse cholangitis is about 3.5 cent. (535 operations with 19 
). Equally good results have reported by Libker, Czerny, 

ind Rotter, 
treatment.—The after-treatment of a patient who has been 
pon for calculi must meet the various emergencies which 
may follow any laparotomy. It is unnecessary to describe in this 
place the treatment for vomiting, meteorism, and pain. ‘There are, 
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Even when the gall-bladder is removed a dij may 
continue for a long time. It may come from bile-duets in the liver 
which were torn open by removal of the gall-bladder, or it may be 
due to a loosening of the ligature of the cystic duet. The flow may 
continue for weeks, or it may be permanent if the common duct is 
obstructed by a calculus or is compressed by a tumor of the pancreas, 
In such cases it may be necessary to reopen the abdomen and incise 
the common duct. In the absence of the gall-bladder this is a dif- 
ficult operation. If the obstruction is due to chronic pancreatitis, it 
may be overcome by a cysticoduodenostomy. Kehr has performed 
this difficult operation three times with success. 

The existence of mucous and biliary fistulas following cystostomy has 
occasioned some prejudice against this operation, but the operation is 
scarcely to be blamed for such results, as Kehr in a series of 700 
laparotomies for calculi has experienced no permanent fistula. 

Three complications may follow choledochotomy with or without 
hepatic drainage more often than they follow other operations upon the 


biliary tract; they are: Poeunionle acute dilatation: of the stom: 
n 


and hemorrhage due to cholemia, Kehr’s cases pneumonia occu’ 
in about 8 per cent, of patients after these operations, but it was fatal 
only in aged or chokemic or otherwise enfeebled ms, The best 
treatment for acute dilatation of the stomach is nent 
of a stomach-tube. The obstruction is often situ below the 
pylorus (mesenteric artery), If a chat ition of the patient and 
the use of the stomach-tube do not ee this condition, Ricca 
ostomy should be performed. Repeated vomiting and heart failure are 
to be combated by gastric lavage and infusions of normal salt sola~ 
tion. The best way to prevent cholemic hemorrhage is to operate 
early. Robson recommends the administration of calcium chloride in 
2 gramme (30 grain) doses three times a day for several days previous 
to operation, as well as after operation. Hemorrhage from the stomach 
y follow an operation for calculi, as it may follow other operations. 
urishment by mouth should be stopped, morphine is given sub- 
ly, the stomach irrigated with ice water or a 1; 1000 solu- 
er nitrate, while nutritive enemata containing ergot and 
3 are also useful. If the aseptic details are perfect and 
f the surgeon is satisfactory, peritoneal infection does not 
a r cent. of operations for calculi. 
of the patient whose common duct has been 
special attention. A. sored pens may be required 
orrhage, to remove additional calculi, to close a biliary or 
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posers Seales ata to oversoia elbestons, to us steoes nt Hayao 
or duodenum, In rare eases ileus may be the eause for the opera~ 
tion. A fistula of the gall-bladder usually closes in four weeks, that 
of the common duet in five to six weeks, Kehr keeps a patient in 
bed two or three weeks, and lets him sence weeks wear~ 

4 properly fitting bandage to prevent hernia. He has rarely found 
“gan aie S iets Sie venta hernia. A Carlsbad cure is not 
absolutely necessary after operation, but it is of benefit to many 

jents, 
mathe permanent results of operations for caleuli are perhaps as satis- 
factory as those which follow any class of surgical operations, If the 
gall-bladder is not removed, it is conceivable that a recurrence of the 
trouble may take place; but as a matter of fact such recurrence 
rarely if ever occurs. In most cases in which calculi have been 
removed by a second operation they were calculi which were left at 
the first operation. 

Tt is frequently impossible to remove every calculus from a patient 
who has been allowed to go on until choledochotomy is required, The 
fault in such a case lies with the physician, who looks upon an opera- 
tion merely as a last resort and postpones it as long as possible. In 
many cases calculi have formed around portions of silk which have 
found their way into the gall-bladder, so that one ought never to leave 
any silk stitches or ligatures in it or in its vicinity. 

Tf a patient suffers pain following an operation for gall-stones, and 
especially after cystostomy, such pain may be due to adhesions, or 
to hernia, or to renewed inflammation in the gall-bladder, or to other 
abnormal conditions which existed at the time of operation (movable 
kidney, enteroptosis). Adhesions in the form of bands are especially 
likely to cause pain, while adhesions between broad surfaces are not 
usually painful, 

The permanent results of cystectomy are particularly good. This 
operation, especially when combined with drainage of the hepatic duct, 
is less likely to leave « calculus behind than is cystostomy or chole= 
dectomy with suture. Caleuli in the common and hepatic ducts may 
exist without symptoms; hence if one is to obtain a radical cure by 
his operation he must treat the biliary passages as he treats the gall- 
bladder—that is, he must open and drain them, It is well not to 
operate unless there is a clear indication for it, but after operation is 
decided upon it should be performed thoroughly. 





TUMORS OF THE GALL-BLADDER AND BILE-DUCTS. 


‘The benign tumors of the biliary passages are: atheroma, fibroma, 
papilloma, myxoma, and echinococcus cyst. The malignant tumors are 
sarcoma and carcinoma, Metastatic cancer secondary to that of the 
liver is rare and has no surgical interest. 

Carcinoma.—Primary carcinoma of the gall-bladder is relatively 
common. It is of two forms. One form develops from the epithe= 
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lium of the bile-ducts, spreads rapidly to the liver, and in the begin- 
ning is not accompanied by either ete or jaundice. It cannot be 
distinguished by its symptoms from primary carcinoma of the liver, 
Carcinoma of the second form develops from the glandular bts the 


siderable time, causing early compression of the gall-luets and ae 
ugh 


Symptoms.—The carly symptoms are: loss of appetite, disturb- 
ance of digestion, a feeling of pressure in the region of the gall- 
bladder, and pain in the back, The diagnosis is not likely to be made 
until a hard tumor can be felt, which as it grows larger has an uneven 
surface. The carcinomatous gall-bladder often becomes empyematous. 
The tumor will then be more or less smooth, fluctuating, and tender ; 
and if jaundice exists, one may suspect carcinoma from the emaciation, 
etc., but cannot be sure of it without operation, Fever is absent, or, 
if present, is due to a coexisting inflammation or to a degeneration of 
tissue which occurs in a late stage of carcinoma, Any abdominal car- 
cinoma may cause more or less fever in its late stages. Ascites and 
hemorrhage occur at a period when surgical treatment is no longer 
possible. Adhesions existing between a carcinomatous gall-bladder 
and surrounding organs are the result of a previous caleulus or peri~ 
cholecystitis, Carcinoma beginning in the fundus or neck of the gall- 
bladder extends by continuity to the cystic and common and hepatic 
ducts. The lymphatic glands in the neighborhood of the portal vein 
may become affected (ascites) or metastases may be formed in the peri~ 
toneum, liver, and other organs. 

‘Three points are of practical importance ; 

1. Carcinoma of the gull-bladder is almost always preceded by or 
accompanied by cholelithiasis. 

2. Therefore the removal of biliary calculi is the best prophylaxis 
against carcinoma of the gall-bladder. 

3. The differential diagnosis between cholelithiasis and extensive 
carcinoma of the gall-bladder is only of interest in the sense that by 
making it one may avoid a useless operation, namely, opening the 
abdomen in the presence of inoperable carcinoma, 

Diagnosis.—An early diagnosis of carcinoma of the gall-bladder 
can only be made by an exploratory incision. The more physicians 
advocate an early operation for calculi and do not allow them to remain 
in the gall-bladder for many years, the less frequently will one be 
called upon to operate for carcinoma. Patients who are more than 
forty years old, and who suffer from symptoms referable to the gall- 
bladder, should be watched with especial care, and if the gall-bladder 
suddenly increases in size without especial pain the possibility of car- 
cinoma should be considered. 

In making a differential diagnosis between calculus and adyaneed 
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right. Other observers have not found this ‘to possess diagnoat 
importance ; cacy oa Rie eee 

If the diagnosis of carcinoma of the bile-ducts ean be made early, 
the growth should be radically ie «ae Re an ee ee presents 
secheicall difficulties, but ter may WS as 
of the common duet and of ie il Iba ly 
upon. Unfortunately, early diagnosis is 
when jaundice is present only a palliative | sar ar a eee 
‘The best one for, carcinoma in the common Hct or papilla is eres 


tenterostomy. If the tumor is situated at the mouth of the cystic 
duct or at the bifureation of the hepatic duct, there is nothing to be 
gained by an anastomosis between the gall-bladder and intestine, 


Adenocarcinoma of duodenal papilla; no metastasis, 


while anastomosis between some dilated branch of the hepatic duct 
and the intestine would be too serious an operation for a person 
already so nearly exhausted. Dilatation of the stricture caused by 
carcinoma of the hepatic duct gives no permanent relief. 

It is worth remembering that an inflammatory process in the head 
of the panereas may produce a very hard tumor easily mistaken for 
carcinoma, Choleeystostomy, drainage of the hepatic duet, and chole- 
eystenterostomy are operations which in such circumstances may afford 

manent relief, If the tumor of the head of the pan- 
ly known to be carcinomatous, any radical or even 
ion is scarcely worth undertaking. However, the 
ae, bear in mind the fact that chronic inflammation of the 
as has been mistaken for carcinoma by experienced surgeons. 








INJURIES AND DISEASES OF THE 
SPLEEN. 


Anatomy.—The concave inner surface of the spleen is directed 
toward the fundus of the stomach and the upper pole of the left 
kidney, while its convex surface is directed toward the diaphragm, to 
which it is attached by a fold of peritoneum (the suspensory ligament). 
The organ lies under the ninth, tenth, and eleventh left ribs, and its 
long axis is directed from above downward and forward. Its upper 
end is placed at the level of the tenth dorsal vertebra close under the 
arch of the diaphragm, so that it is separated from the lung merely by 
the diaphragm with its two serous coverings, the peritoneum and 
pleura. For this reason an abseess of the spleen can easily break 
into the plearal cavity, Between the stomach and spleen there is an 
extension of the great omentum which is known as the gastrosplenic 
omentum. Behind this membrane are placed the splenic artery with 
its five to seven branches and the splenic vein, The peritoneum, 
which covers them posteriorly, forms part of the anterior wall of the 
lesser peritoneal cavity. The suspensory ligament of the spleen 
extends from the left pillar of the diaphragm. Its plane is the same 
as that of the long axis of the spleen, which again is almost idéntical 
with that of the tenth rib. 

The spleen is best exposed by an incision along the outer border 
of the rectus muscle and a transverse incision parallel to the costal 
margin, or by a lumbar incision similar to that used to expose the 
kidney. Sometimes, in the case of abscess, it is necessary to resect a 
portion of the ninth, tenth, and eleventh ribs, and to open the pleural 
cavity and cut through the diaphragm. In removing tumors of the 
spleen it is well to remember that the ligaments of the spleen are very 
extensive and contain numerous large bloodvessels. Its pedicle often 
requires several ligatures. Absence of the spleen, congenital anoma~ 
lies, and accessory spleens are conditions of no surgical interest. 








INJURIES AND DISEASES OF THE 
SPLEEN. 


Anatomy.—The concave inner surface of the spleen is directed 
toward the fundus of the stomach and the upper pole of the left 
kidney, while its convex surface is directed toward the bari ahs 
which it is attached by a fold of peritoneum (the ee pene uaaen ligamen’ 

The o1 lies under the ninth, tenth, and eleventh left ribs, and Pe 
Jong axis is directed from above downward and forward. Its upper 
ate is placed at the level of the tenth dorsal vertebra close under the 
the diaphragm, so that it is separated from the lung merely by 
= diaphragm with ts two serous coverings, the peritoneum and 
leura, For this reason an abscess of the spleen can easily break 
into the pleural cavity. Between the stomach and spleen there is an 
extension of the great omentum which is known as the gustrosplenie 
omentum. Behind this membrane are placed the splenic artery with 
its five to seven branches and the splenic vein. The peritoneum, 
which covers them posteriorly, forms part of the anterior wall of the 
lesser peritoneal cavity. The suspensory ligament of the spleen 
extends from the left pillar of the diaphragm. Tts plane is the same 
as that of the long axis of the spleen, which again is almost identical 
with that of the tenth rib. 

The spleen is best exposed by an incision along the outer border 
of the rectus muscle and a transverse incision parallel to the costal 
margin, or by a lumbar incision similar to that used to expose the 
kidney, Sometimes, in the case of abscess, it is necessary to resect a 
portion of the ninth, tenth, and eleventh ribs, and to open the pleural 
cavity and cut through the diaphragm. In remoying tumors of the 
spleen it is well to remember that the ligaments of the spleen are very 
extensive and contain numerous large bloodvessels. Its pedicle often 
requires several ligatures. Absence of the spleen, congenital anoma- 
lies, and accessory spleens are conditions of no surgical interest. 





CHAPTER XXXVI. 


ISSUER OF TEE +?LEES. 





TRAUMATISNS OF THE SPLEZE. 






0 OME I) cane of ary. S1S per 
cont A which were enieutansme, 26.2 per onc. gombe<injuries. and 
214 por cont. iwied wonunde. Lerger- odlertcn «f cme shows 
thet 0 men were injured aml only O! wernen. 

Uehology.  Viieaee which enlarge the -phen. such as malaria, 
ary taberculie, and typhoid fever, play an imyertant part as pre 
ivpooing fartere ter subsrutamerale injus A bwalthy spleen iy 
ruptured subcutaneous, Congenital evphilie prali-peses to rapeare of 
the spleen during birth,  Armeng the rare case~ of ~ubcutanecas 
nny be mentioned violent contraction of the al«lominal muscles and 
disphroym during sneezing of vomiting, while the -pleen of a very 
ae been ruptured by palpation of the abdomen. 
ubeutaneous rupture are falls, kicks, and the 
pamenye of a wheel arrose the abdomen. Gunshet-weands and stab- 
wounde are on the whole not common, The spleen has several times 
heen injured unintentionally by a trocar thrust into the abdomen for 
the relief of amites, In one case in which an attempt was made to 
Aepirate in auppored cehinococens cyst of the spleen a bloodvessel was 
ruptured with fatal result. ‘There are on record several cases of rupt- 
tire of the wpleen during pregnancy and during childbirth, At least 
five yutionts who have suffered this accident have been saved by re- 
moval of the injured spleen, 

Pathological Anatomy.—A contusion of the spleen may terminate 
in ubecom, or a ximple cyst, or leukemic enlargement of the organ. 
Kuptures of the spleen are of various depths. “Lamarehia says that 
the hilua is expecially likely to rupture, Usually the capsule and 
purenchymatoux time tear together, and unless the parts are sur- 
roundel by adhesions blood flows into the peritoneal cavity. If adhe- 
sion nee present, a cireumseribed hematoma results. If the sub- 
4 the spleen is ruptured while the capsule remains intact, an 
muilar hematoma results which may strip up the whole capsule 
If the injury ix slighter, one or more hemorrhagic foci 
will rosult in which the tise of the spleen exists in a pulpy condition, 
Those foci may become transformed into abscess cavities or they may 
ehvink and enleity, Lf they extend to the surface of the spleen and 
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toms of collapse, 
of exhaustion. 


patel err 


is spt 

smaller 

remains intact, » ples 

symptoms of distur! reicstinn and digestion. Some writers speak 
of a peculiar waxy color =e face ei ie a tint, wl on 
they say is pathognomonic of rupture . Vomiting 
blood and boa stools following rupture of the spleen when there is 
no blood in the peritoneal cavity is a sign that the stomach or intes~ 
tine, being adherent to the spleen, has suffered rupture conjointly with 
the latter ongan, 

Diagnosis.—It is only occasionally that one can make a diagnosis 
of contusion or rupture of the spleen, Usually the surgeon must con- 
tent himself with the diagnosis of intraperitoneal hemorrhage unless a 
splenic tumor which was known to exist before injury has become 
smaller. A correct dingnosis is most likely to rest upon accurate de- 
scription of the position of the patient and the character of the injury. 

n case of open wounds the site of the wound and the character of 
the hemorrhage are to be noted. Hemorrhage from the abdominal 
wound is mare in the case of gunshot-wounds of the spleen. In about 
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Prolapse of the spleen is easily recognized, and unless 
injuri from a portion of the 
‘is is favorable. 


ion. reports 
of the pay, portion, and 
removal of the whole spleen. All the patients excepting 1 
Treatment of Prolapse—If a patient wi 
soon after the injury occurred and 
thoroughly cleansed and returned to the abdominal cavity. 
any reason asepsis cannot be fectly carried out, it is 
remove the spleen. If the pse is a parti; 
of the organ may be excised and the wound 
The abdominal wound in such circumstances sh 
Contusion of the spleen unless followed by abscess or a 
patient whose 
mor 


4 u hs 
HE 


F 


p (Page 709.) 

Rupture of the spleen requires the same treatment as rupture of 
the liver, to which the reader is referred, (Page 634.) The abdominal 
incision should be long. It may be in the median line or at 
the outer border of the left rectus muscle, or a transverse incision may 
be preferred. If the spleen is sufficiently rane and its tissue is 
firm, the rupture may be sutured, One should be certain, however, 
that.a second rupture does not exist, otherwise he may lose his patient 
from hemorrhage. This happened to Lamarchia, who states that the 
inner surface of the spleen behind the gastrosplenic ligament is a 
favorite seat for rupture. Madelung succeeded in suturing a ruptured 
and bleed spleen into the pleural cavity. He resected a portion 
of the rall and reached the spleen through an incision in 

Several other surgeons haye reported successful 
the number of successes following extirpation for 
greater. Berger collected of 130 operations 
ter, 77 of which were follo by recovery (59.2 yh 
nt treatment was followed by recovery in only 7.4 

pectant treatment after gunshot-wounds was fol 
10 per cent. of the eases, and after incised wounds 
ent. The results of operations recently performed are 
n those of even ten years ago. Thus recovery followed 

per cent. of 45 operative cases treated in 1900 and 1901, 





CHAPTER XXVII. 
DISEASES OF THE SPLEEN. 


ABSCESS OF THE SPLEEN. 


Etiology —The acute inflammation and swelling of the spleen which 
occurs so often in connection with infectious diseases possesses no prac- 
tical interest for the surgeon. The reverse is true of abscess, which 
may be idiopathic and primary, but is generally Sa Lahey 
and excessive muscular exertion are given as causes of 
-scess, while secondary abscesses are for the most part a 
embolic infarcts (endocarditis) and metastatic inflammation Sosireings 
in connection with py«mia, typhoid fever, acute rheumatism, 
malarial fever. 


Pathological Anatomy.—An abscess of the spleen is apt to be situ- 
ated in its upper portion, and to present on the outer surfice or along 
the anterior margin. It varies in size from that of a walnut to that 
of a hen’s egg. Much larger abscesses may result from the union of 
several suppurating infarcts and the destruction of intervening splenic 
tissue, 


Sometimes an abscess rapidly destroys tissue, produces marked 
septic symptoms, and leads quickly to death, At other times it runs 
a chronic course with few symptoms. The abscess that is usually 
baci reaches the capsule of the spleen and then produces a variety 
of srmpboas acconling to the direction of the pus after it breaks 
the capsule. "te the spleen becomes adherent to the stomach, 
or intestine, or kidney, or diaphragm, or abdominal wall, it may break 
ne of these organs, or externally, without infecting the peritoneal 
- Indeed, suppurative peritonitis from splenic abscess is rare. 
Pywmia, due to ‘emboli discharged through the splenic vein, is another 
rare outcome of splenic abscess. The pus may break through the, 
posterior peritoneam and extend behind the descending colon to. the 
anus or vagina. 

Tt is worth noting that a pathological examination of the pus from 
a splenic abscess has sometimes failed to reveal the presence of micro- 
organisms. This fact may explain the latent course which these 
abscesses sometimes exhibit. 

Diagnosis.—It is rarely possible to make a diagnosis of splenic 
abscess situated centrally in the spleen, although this condition should 
be considered if daring typhoid or malarial fever the temperature 
rises, splenic tumor increases, and pain develops. Usually pain is not 
noted until the abscess reaches the capsule, nor is fever a constant 

td 





cause of the abscess and the ioe in which the a Tas ate 
peepee eke ae earl is a relatively Srurabie eae In oar 
condition patient is and surgical aid is prom 

summoned, recovery should be eae a 

Treatment.—The abscess may be opened and drained, or, if the 
spleen is in a large measure destroyed, it should be remov A large 
abscess may be reached through an incision made along the left costal 
margin. If the abscess is smaller, it may be necessary to resect por- 
tions of two or three ribs and to cut through the diaphragm. Bessel- 
Hagen in 2 cases reached and drained an abscess of the a 
resection of the tenth rib and its cartilage without opening the pleural 
cavity. In operating through the plenral cavity one may complete 
the operation in one stage if the layers of pleura have become united 
by the inflammation, otherwise it is better to postpone the completion 
of the operation until such adhesions have formed. If the abscess 
has already broken through the capsule, the position of the must 
determine the site of the external incision, An attempt should be 
made to reach it as directly as possible so as thoroughly to drain the 
abscess cavity. Primary splenectomy for abscess is an operation 
which has not often been performed on account of the exhausted con- 
dition of the patient. It is better first to drain the abscess ; after- 

if suppuration continues, to remove the spleen. 

‘tory puncture to determine the presence of pus is only 
si case it is followed immediately by operation. Compare 
has been said on this subject in connection with empyema of the 
ladder and echinococeus of the liver. 


TUMORS OF THE SPLEEN. 


parasitic Cystic Tumors.—The multiple cysts occasionally 
in amyloid degenerated spleens have no surgical importance, 
sts and cysts containing bloody contents have sometimes been 
operation. Such eysts are probably due to hemor $ 

of non-parasitic cysts already spoken of in connection with 
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the liver, Of course, hemorrhage may take place in a simple serous 
cyst. Dermoid cysts of the spleen are also described. 

A small cyst of the spleen gives rise to no sym) A larger 
one produces symptoms by pressure upon the stomach, intestine, lung, 
ete, Fluctuation cannot be made out unless the cyst is lange. 

A cyst of the spleen must be differentiated from one of the kidney, 
of the pancreas, of the mesentery, or of the pleura, and from echino- _ 
coceus cyst of the left lobe of the liver. The area of the dulness on 
percussion, the shape of the tumor, and the history of its growth may 
aid in establishing the diagnosis. The examination of fluid obtained 
by aspiration will distinguish non-parasitie cysts from parasitic cysts, 
but the objections to this procedure are great, as stated on Le rie 
The treatment of the two kinds of cysts is, moreover, essentially the 
same. 

Parasitic Cysts of the Spleen—The animal parasites which may 
be found in the spleen are: cystocercus, pentastoma, and echinococcus. 
Only the last named occurs with sufficient frequency to merit a de~ 
scription. 

Echinococcus of the spleen forms from 1 to 3 per cent. of human 
echinococcus, The cyst may develop in the centre or near the periph- 
ery of the organ, or it may become pedicled, or even completely sepa- 
rated. It grows at the expense of the spleen, which may completely 
atrophy as a result. There are often adhesions between the 
ated spleen and the stomach, intestine and omentum, diaphragm, or 
abdominal wall. 

Symptoms and Dee ee oF jan ses hres a 
cystic tamor whose limits can out pation pereus- 
sion unless they are obscured by extensive pee Tn such circum- 
stances the diagnosis may be difficult. H, rosis of the left 
side may be differentiated the history (| in the urine), by a 
cystoscopic examination, by distention of the colon, ete. An echino- 
coceus cyst usually fluctuates, but rarely gives a hydatid thrill. If 
the cyst-wall is tense or thick, or if the cyst is deeply situated, it may 
be impossible to make out the fluctuation. A peritoneal friction-sound 
is not pathognomonic of this disease, since it may occur in connection 
with perisplenitis due to other causes. Any echinococeus perisplenitis 
is usually secondary to suppuration, the symptoms of which are 
increased tension of the eyst, with pain and increased temperature. In 
differentiating echinococeus cyst from other tumors of the spleen one 
should bear in mind the slow growth of the eyst, the slight disturb- 
ance of general health in the beginning of the disease, and in the later 
period the disturbance of function of the stomach, intestine, and lungs, 
according to the direction of growth of the echinococeus, Examina- 
tion of the blood will indicate the presence of a leukemic splenic tumor, 
while the patient’s history will indicate the probability of enlargement 
due to malaria. The danger from exploratory puncture has been 
already mentioned. 

Prognosis—Echinococens of the spleen when treated peritoneally 

Vou. 1V.—415 
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has a relatively favorable diagnosis. Without the condition 
may terminate spontaneously, or go on to ion into the trans~ 
verse colon, or into the stomach or pleural cavity or peritoneal 5 

‘Treatment—Puncture and injection of an echinococens cyst of the 
epleen had better never be performed. The proper treatment is inci- 
sion complete in one or two stages. Mosler collected records of 12 
operations, for the most part punctures, with 6 deaths and 6 recov- 
eries. According to Trinkler, the mortality in the pre-antiseptie 
period was 42 per cent., and in the antiseptic period 22 per cent. 
Halin says the diagnosis is good when adhesions are slight or absent. 
If the spleen is only uoleaay movable, the best treatment is inci- 
sion in one or two stages. If it is freely movable and atrophied, ~ 
eplencetomy should be performed. Partial resection should not be 
performed unless the line of incision is certain to be easily accessible. 
Billroth’s method of evacuating the contents of the cyst, filling it with 
iodoform-glycerin, suturing and dropping it back into the abdominal 
cavity, is a risky procedure. If the spleen is adherent to the abdomj- 
nal wall in such a way that the peritoneal cavity need not be opened, 
there is no especial risk in an operation completed at once. According 
to Bessel-Hagen, splenectomy for echinococcus before 1890 had a mor- 
tality of 60 per cent., and 10 per cent. from 1891 to 1900. In spite 
of these figures incision seems preferable to splenectomy in most 
cases, 

Solid Tumors—Lymphangiomsa, cavernous angioma, fil 
enchondroma, osteoma, myxoma, and Ii; are forms of solid tumors 
which rarely occur in the spleen. Primary carcinoma is doubtful, 
Metastatic nodules secondary to carcinoma of the stomach are without 
surgical interest. Melanosarcoma and lymphosarcoma are the forms 
of tumor most frequently encountered, There are on record 9 eases 
of removal of the spleen on account of sarcoma, with 3 deaths, The 
dingnosis of this condition is not easily made, It is suggested by a 
rapid increase in the size of the organ, by a rough surface and severe 
pain, expecially if these symptoms are present in a patient whose blood 
is unaltered, who gives no history of malaria, and in whom there is no 
irregular fever, 

Other enlargements of the spleen than those due to a distinct new 

Such are the leakwemie 54 
pertrophy of the 


of congestion 


~“Treatment.—Experiments upon animals and observations upon’ 
whose spleens have been remoyed on account of trauma- 
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and the bone-marrow. Whatever may be the exact physiologi 
function of the spleen, it is certain that its removal is followed by only 
slight disadvantages of a temporary nature. 

The chief danger of splenectomy is from hemorrhage. This is 
especially true in leukemia, since the blood of a leukwmic patient 
possesses less than the normal power of coagulation. Furthermore, 
the separation of adhesions in persons not lekuemic often produces 
dangerous hemorrhage. In the ligation of the pedicle especial care 
should be taken to prevent the ligatures from slipping. The spleen 
itself contains such a mass of blood that its removal means a eonsid- 
erable loss to the body, and this should be borne in mind in estimating 


Fra. 330. 


Fig, 331, 









Front view. ‘The dotted 
of the spleen, (Brill.) 





Primary eplenomegal: 
Tine marks the outlise 


Primary mieommerey: Side view. 
the effect of operation. Péan considers that the removal of a spleen 
weighing 7 or 8 kilos (14 or 16 pounds) means a loss to the bedy in 
blood of at east 2 kilos (4 pounds), Such a loss is no trifling matter 
to the organism, The removal of an enlarged spleen also disturbs the 
abdominal circulation in such a manner that it may even cause death, 
The prognosis of splenectomy depends not a little upon the mobility 
of the spleen. If the spleen is adherent beneath the ribs and the 
adhesions will not stretch, the operation ix more difficult and danger- 
ous. ‘This is especinlly-trae vf ‘adhesions between the spleen and the 
diaphragm. 

With these general points in mind, it is necessary to determine in 
each individual case whether splenectomy is justifiable, 


arten survived 


is very large and pro- 
ing ongans, its removal 


mneee 


treatment. If in spite of this the symptoms grow worse, operation is 
indicated. Bessel-! cites 69 cases of splenectomy for malaria 
since 1891, with a mortality of only 8.7 per cent. Even after malarial 
cachexia is established, operation has proved of benefit in some cases. 
Tt should be borne in mind that the removal of the spleen does not in 
any way protect the patient from further attacks of malaria. Parona 
has markedly reduced the size of the spleen in malaria by subeuta- 
“neous injections of iodine (iodine, 1 part; potassium iodide and gunia- 
bse tetas aye la neuen a loid 
Secon en it of the jae to congestion or amy! 
disease is ae indication for splenectomy. Three splenectomies for 
primary tuberculosis, with 1 death, are on record, and 1 successful 
splenectomy for syphilis. Internal treatment will nsually reduce the 
size of a syphilitic spleen. 
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Hypertrophy of the spleen associated with interstitial hepatitis has 
been coated y splenectomy in 16 cases, with 13 recoveries. (Bessel- 
Hagen. 

Tbe mortality of splenectomy varies according to the different dis- 
eases for which it is performed, but Hat pews decidedly less in the 
last few years. Thus according to |-Hagen, 97 splenectomies 
previous to 1897 had a mortality of 42.2 per cent., and 164 splenec- 
tomies performed between 1890 and 1900 had a mortality of 18.9 per 
cent. Still better results may be expected as the technic and exact 
diagnosis improve, 

Technic of Operation—The patient is prepared as for laparotomy. 
A median incision, or one along the outer border of the left rectus muscle, 
is usually employed, although some operators add # transverse incision 
to the vertical one. The object of the incision is to expose the pedicle of 
the spleen and to make the separation of adhesions easy. The operator 
stands at the left side of the patient and passes his left hand through the 
abdominal incision in order to determine the presence of adhesions, espe- 
cially between the spleen and dia; . Those between the sj 
and colon or omentum are more easily reached and ligated. In the 
separation of adhesions it is better to injure the diaphragm or even the 
pleura rather than to tear the tissue of the spleen which bleeds so 
readily. As far as possible adhesions should be tied in two places and 
divided between the ligatures. If they are very extensive, the removal 
of the spleen had better not be attempted. Experience in this direo- 
tion, a5 in so many others, reduces the risk to the patient materially, 
Adhesions between the oanetiattey ee as inal wall are bre 

parated or ligated with silk a1 livided. me operators employ 
tle cautery for this purpose. As the pedicle contains the splenic 
artery and vein, its ligation requires special care, and should usually 
‘be carried out after the spleen is brought out through the abdominal 
wound. One should avoid seizing the spleen with instruments, as 
fatal hemorrhage has resulted from this mistake. The pedicle should 
be ligated in sections, and Billroth includes in the ligatures the tail 
of the pancreas so that they will not slip off. Martin leaves attached 
to the pedicle a bit of the spleen for the same purpose. The wound 
may or may not be tamponed. A tampon should be employed in all 
cases in which there is bleeding or torn adhesions, or in which a 5] 
is left by the removal of the spleen not directly filled by the other 
organs. If the hemorrhage is completely s by ligatures and 
sutures, the abdominal cavity may be completely closed. A firm 
dressing should be applied and the patient carefully watched for post- 
operative hemor: r 

Partial ligation of the splenic vessels has been performed in 
an attempt to cause atrophy of an enlarged spleen, but this is an 
operation as difficult and dangerous as splenectomy, and while it will 
not be followed by hemorrhage it may be followed by 

Ancurism of the splenic artery is a rare conditi that may be 
cured by splenectomy, Tuberculosis and syphilis do not often require 















‘ 
MOVABLE SPLEEN. m1 


ppalaceplahla ane apeney ts are the chief causes of mov 
able spleen, while , childbirth, relaxed siete han ae 
the other conditions wh predispose to enteroptosis all favor mobility 
of the spleen. This condition is much more often seen in women than 
in men. Moyable spleen is often secondary to movable kidney of the 
left side since the kidney is one of its normal supports. The mobility 
develops gradually in most cases, but it may come on suddenly as the 
result of traumatism. 

Pathological Anatomy.—The displaced spleen is usually found in 
the left iliac fossa, less often in the region of the umbilicus or 
pelvis or right iline fossa. It may even be found in the sac of an 
inguinal hernia. Tt frequently becomes adherent in its normal sitna- 
tion, Twisting of its pedicle may interfere with its blood-supply so 
that atrophy or softening results. Usually such an alteration goes on 
aseptically, al it may produce peritonitis. The spleen has been 
found in congenital diaphragmatic vine umbilical hernia. 

Diagnosis.—If the dulness normally due to the spleen is wanting, 
and if a movable tumor is palpable ‘ith a hilus directed upward and to 
the left and with pulsating vessels, the diagnosis is easily made. If 
the spleen is adherent in an abnormal position, the diagnosis is more 
difficult. If it is situated in the pelvis, bimanual examination will 
be of service. It may be mistaken for fecal accumulation in the sig- 
moid flexure, for a movable kidney, for an ovarian tumor, or for extra~ 
uterine pregnancy. Twisting of the pedicle of a movable spleen pro- 
duces characteristic symptoms (intense pain, peritonitis) whose cause 
is easily recognized if it is known that the patient possesses a movable 
spleen, 

‘ Prognosis. —The prognosis is on the whole favorable since only in 
exceptional cases does a movable spleen cause intense pain, disturb- 
ances of digestion, etc. 

Treatment.—Radical treatment is seldom called for. If the patient 
has had malaria, attempts should be made to reduce the size of the 
spleen by quinine, ete., while a bandage should be applied to hold the 
spleen in place. For this purpose an operation may be performed and 
the spleen sutured in its normal relations or removed. If the spleen 
is not diseased, the former operation is certainly to be recommended, 
If it is diseased and hypertrophied, or if the twist in the pedicle has 
altered its structure, it should be removed. 

The passage of a suture through the substance of the spleen has 
in some instances produced dangerous hemorrhage. Moreover, the 
suture easily tears ont. For this reason Rydygier loosens the parietal 
peritoneum so as to make a pocket into which he tucks the spleen. This 
operation is performed as follows: A median incision is made and the 
spleen replaced in its normal position so that the operator shall know 
where and how large to make the peritoneal pocket. The spleen is 
then pushed out of place and a transverse incision corresponding to the 
transverse diameter of the spleen is made in the neighborhood of the 
ninth, tenth, and eleventh ribs through all the layers of the abdominal 
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INJURIES AND DISEASES OF THE 
PANCREAS. 


By Prov, W, KORTE, 





Anatomy and Physiology.—The pancreas is accessible in several 
ways. The gastrocolic omentum may be divided between ligatares and 
the stomach and transverse colon separated. (Fig. 333.) The pancreas 


Fic. 333. 





Upper portion of the peritoneal cavity of a chili. The Liver Is drawn upward, the 
colic ligament ts divided, the stomach is drawn upward and the colon downward. 
Lami is rem Am, eo mesenteric artery: ims, superior mesenteric vein; 
1, eplenie velu; D.ck , common bil aplenle 
artery. (Heale.) 


will then be discovered loosely covered by the posterior peritoneal layer 
of the lesser omental cavity. Through this incision the whole of the 
73 
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pancreas is A portion of it is accessible above the lesser 
curvature of the stomach after the gastrohepat ae Pe cee 
If the omentum and transverse rage cre Nee as in 

ing posterior gastro-enterostomy, tail pancreas is vialla 
cored by the transverse mesocolon, which may be torn 
between its arteries, the large left colic being avoided ; or the 
peritoneum which lies to the right of the duodenum may be torn 
through, the duodenum itself being pushed toward the median line 
and the head of the pancreas exposed in this manner. The pancreas 
may also be reas retroperitoneally through an incision in the right 
or better in the left loin. Fig. 334, drawn from nature to illustrate a 
case of arrested development of the pancreas, gives a good idea of 
the relations of the liver, pancreas, and spleen, 


Fig, 34, 


Aptasin of the Mp, brad of pancreas: dp, tall ot panerena: probe tn canal of 
y, RMineys: ty 


rancrens: 
Wirmdnns duodenum) liters te gale bedoer ‘spleen soria, (Lan 


cereaux.) 


The choice of method depends ebiefly upon what portion of the 
pancreas is to be exposed. If a tamor or abscess has pushed its 
way up under the lesser curvature of the stomach, it may properly be 

ached i in that situation ; but nsnally both tumors and inflammatory 
the cavity of the lesser peritoneum and are best 

hed after di n of the gastrocolic omentum, There are other 
in which the infracolic or retroperitoneal or lumbar route affords 


‘The relations of the common duet to the pancreas are of the great~ 
est importance, This duct lies in a gatter of the head uf the pancreas, 
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or sometimes in a canal, so that a tamor or inflammatory swelling of 
the head of the pancreas can easily compress the duct. 

Tn a few instances the head of the pancreas has been found to sur- 
round the duodenum, This condition is spoken of as annular pan- 
creas. Accessory pancreas in the wall of the stomach or intestine is 
another recognized anomaly, 

The secretion of the pancreas is a clear, watery, sticky fluid with 
alkaline reaction, It contains a good deal of albumin and its con- 
centration varies between wide limits. It contains three ferments: a 
dinstatic ferment, capable of splitting up and emulsifying fats, and a 
ferment capable of transforming albumin in peptone. The ferment 
which emulsifies fat is found only in the pancreas, According to 
Abelmann, the removal of the pancreas from a dog interferes with the 
resorption of albumin and stops entirely the resorption of fats which 
are not emulsive. Intestinal bacteria seem to be capable of splitting 
up fits to a certain degree. 

Minkowski and Mehring made pe discovery that re- 
moval of the pancreas in animals is followed by diabetes. 

General Symptoms.—Our knowledge of diseases of the pancreas 
is limited, although the gland has important functions in connection 
with nutrition, and is doubtless more often affected in diseases of the 
intestinal and biliary tracts than surgeons have any idea of. There 
are unfortanately no means of recognizing any but very severe diseases 
of the pancreas. 

‘Thus far pathognomonic symptoms of pancreatic disease are but 
ill defined. The presence of sugar in the urine raises a suspicion of 
pancreatic disease, but nothing more. In many cases of diabetes no 
change in the pancreas can be recognized, while, as stated, the pan- 
creas may be completely destroyed without causing the appearance of 
sugar in the urine. Irregularities in the Beet pe of fat, and 
especially in the splitting ap of fat, also suggest disease of the pan~ 
creas. But so-called fatty stools are in no sense pathognomonic, since 
they occur in other diseases and may not be present in diseases of the 
pancreas, Failure of the organism to make use of the albumins of 
food, and especially the presence of great quantities of muscle-fibre in 
the stools, suggests disease of the pancreas, 

If jaundice is present without symptoms of calculus, or if there is 
a distended gull-bladder, one should think of compression of the 
common duct by means of a tumor, Snch a tumor may exist in the 
gull-duct itself, in the papilla of the duodenum, or, more frequently, 
in the head of the pancreas. Carcinoma of the pancreas is sometimes 
accompanied by bronzing of the skin, a symptom which is not un- 
known in carcinoma of other organs. Spontaneous colicky pains and 
pains on pressure in the epigastrium are symptoms of pancreatic dik 
ease and also of other diseases. 

The most important symptom is the presence of a tumor in 
the region of the pancreas. This can be made out in only a fow 
cases because the pancreas is so surrounded by liver, stomach, and 











CHAPTER XXVIII. 
INJURIES OF THE PANCREAS. 


Srrvarep as is the naan at the back of the abdominal cavity, 
pays covered by ribs, liver, stomach, and colon, it is well protected 
injury. Ifa patient is run over or crushed between cars, the 
force must be sufficient to overcome the elasticity of the ribs before 
the pancreas suffers. A blow directed upward—for example, the kick 
of a utome— tay produce an injury of the pancreas, 
creas is covered by other organs (stomach, liver, intes- 
tine, eka 3 are it is rarely injured alone, and existing injury of 
one of these other organs makes the prognosis more grave. 
Eeanimatbine upon the cadaver show that in certain conditions, 
especi sie asicapite and coloptosis, a part of the pancreas is cov~ 
ered only by the abdominal walls ia Sistine of tthe itoneum. 
Under such circumstances it may be injured by direct violence—for 
example, in stab-wounds—although other organs are uninjured. 


SUBCUTANEOUS INJURIES OF THE PANCREAS. 


ief causes of subcutaneous injury of the pancreas are 
a wagon-wheel across the abdomen, a crush between 
ick of a horse, If the i she le slight, the blood 


and beneath the peritoneum which 
y form a diraset: or peri- 


puration, or necrosis. 

If the force of the injury is ; _ the pancreas be crushed 
against the vertebral column and partially or wholly divided. In one 
such case Mikulice opened the abdomen and evacuated the blood, 
Five months later the patient died of pneumonia, and at autopsy a 
complete transverse scar showed how the injury had flivided the 
pancreas. 

Injury of the pancreas cannot be known with certainty until the 
abdomen is opened, as the patient complains merely of the symptoms 

nal injury. Shock is well marked and the abdominal mus- 
case of severe contusion of the pancreatic 

1 think of possible injury of the rs 

of swelling or hemorrhage in its vicinity the 

u 1 opening the lesser cavity of the peri- 
toneum, he transverse mesocolon. If the wound in the 

ny 
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poe is peritoneal simply, it may be sutured, otherwise it should 
tamponed with gauze. 


OPEN WOUNDS OF THE PANCREAS. 
Gunshot- and stab-wounds of the pancreas are rare accidents, and 


for the reasons stated above injury to the pancreas is usually compli- 
cated by injury to the Seat Bey careful search reat 
European medical literature since 1898 revealed the reports of 8 eases 
of direct wound of the pancreas, 4 of which were recovered from. 
All of these patients were treated by laparotomy. In 1 case the 
wounds were sutured, but the usual treatment was by tamponade, 
These cases show that in gunshot-wounds of the epigastric region the 
pancreas should always be examined. Kiittner mentions a case of 
stab-wound of the pancreas in which immediate laparotomy and suture 
suceeeded in saving the patient, although the stomach also was 
wounded, 

If the abdominal wound is large, the tail of the panereas may pro- 
lapse ; the head of the ongan is co fixed behind the duodenum as to 
be practically immovable. If such a patient is seen soon after the 
accident, and the organ appears clean and uninjured, it may be 
sponged and restored to its normal position. If there is any doubt 
as to its circulatory condition, it should be ligated and excised and the 
wounded surface redaced to a minimum by suture. 


CHANGES IN POSITION OF THE PANCREAS. 


The head of the pancreas is so firmly adberent to the movable duo- 
dennm that changes in its position are practically unknown. The 
tail of the organ is attached to the spleen, and it may be displaced 
with the spleen. In rare cases the pancreas has been found in the 
sac of a congenital or acquired umbilical hernia, or in a diaphragmatic 
hernia. 





CHAPTER XXIX. 
DISEASES OF THE PANCREAS. 


HEMORRHAGE IN THE PANCREAS AND ITS VICINITY. 


Spontanzous hemorrhage may occur in the pancreatic tissue, pro- 
ducing distention of the organ and sudden death. This accident occurs 
chiefly among stout individuals and takes place suddenly without 
warning, 50 that a person apparently in perfect health is seized by an 
attack of intense epigastric pain with nausea and vomiting, followed 
by rapidly increasing collapse and death. The cause of such hemor- 
rhage is not fully understood, for in certain cases the pancreas appears 
perfectly normal; in other cases, however, fatty degeneration of the 
gland or disseminated fat-necrosis, or degeneration of the vessel-walls 
exists before the attack of hemorrhage. 

Slighter hemorrhages may also occur in the pancreas in connection 
with general circulatory disturbances. Hemorrhage from traumatism 
was spoken of in the preceding chapter. 

The diagnosis of pancreatic apoplexy cannot be made with much 
certainty, and on account of the rapid course of the affection treatment 
has thus far proved uscless. ration and control of the hemorrh: 
by ganze packing are rendered difficult or impossible by reason of the 
intense collapse, 

There are a few cases in which hemorrhage has ceased sponta- 
neously after the first attack and a blood-cyst has formed in the pan- 
creas, Rasunowski operated successfully several weeks after si 
acute attack. 

‘The patient may recover from the hemorrhage and suffer from the 
destruction of pancreatic tissue which is secondary to it. Operation 
may then be required on account of the pancreatic necrosis, This 
idiopathic eel eo should be carefully distinguished from the hem= 
orrhage occurring in an inflammation of the pancreas, or acute hemor- 
rhagic pancreatitis, a3 it is called. (See page 722.) 


INFLAMMATIONS OF THE PANCREAS. 
Inflammations of the pancreas have recently excited a great deal 


of surgical interest and many cases have been reported. It is quite 
likely that slighter forms of inflammation frequently accompany Meo. 


tions of the mucous membrane of the Spee ee of the alimentary 


canal or of the biliary passages, but these mi forms escape notice, 


719 
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‘The severe forms of inflammation leading to suppuration, necrosis, or 
induration often require surgical treatment, 

The pancreas may become acutely inflamed from the blood in such 
infectious diseases as smallpox, puerperal fever, and typhoid, as well 
as in pyelophlebitis. The inflammation in such cases is a of the 
general pysemic process, and is therefore searcely amenable to surgical 
treatment. 

The gland may become inflamed from the intestine or common 
bile-dact if micro-organisms find their way into the pancreatic duct. 
Furthermore, ulcerative processes of the stomach and duodenum may 
permit the entrance into the peas of germs of inflammation. A 
calculus near the pancreatic duct may be the predisposing cause of 
inflammation. In such circumstances micro-organisms may either pass 
up the pee duct, setting up suppuration which extends to its 
minute or they may pass through the wall of the pancreatic 
duct and spread in the intralobular and periacinous tissue, (Dieck- 


hoff. 
aon has been set up experimentally by the injection of 
irritating substances and of bacteria. There may follow, according to 
the degree of irritation or to the virulence of the bacteria, sclerosing 
or su iting or hemorrhagic or necrosing inflammation, 
occurrence of pancreatitis in connection with cholelithiasis, 
and especially in connection with a calculus of the common duet, has 


been repeatedly observed. Halsted cites 1 most instructive case. He 
operated for acute hemorrhagic pancreatitis but failed to save the col- 
lapsed patient. At autopsy Opie found a small calculus which closed 
the papilla of the duodenum. Bile had already made its way into the 
pancreatic duct. The injection of 5 c.c. (77 grains) of the bile from 
this patient into the pancreatic duct of a dog brought about an acute 
hemorrhagic inflammation. 

In men injury of the pancreas and spontaneous hemorrhage are 
predisposing factors for inflammation, since the destruction of the 
gland-tissue forms a favorable soil for infection extending to it from 
the intestine. 

S and Pférringer speak of self-digestive processes in the as 

Tt is possible that they play a part in connection with inflam- 
n and trauma, 


DISSEMINATED FAT-NECROSIS. 


nd others have called attention to the disseminated necro~ 

y tissue which often accompanies tranmatism, inflammation, 
f the pancreas. In such cireumstances there exist in the 
around the pancreas, behind the peritoneum, in the mesen- 
omentum, numerous yellow spots varying in size from that 
to that of a pea, which if examined microscopically show 
changes of fatty tissue. The fat-cells break up, the 

s are resorbed, and the solid portions (fiitty acids) unite 
to form fatty acid lime salts. (Langerhans.) This fat- 














is secondary to changes in the pancreas. 


jar cbaagos can be produced in snimsals by the action of pancreatic 


On the other hand, it is to be noted that disseminated fit-necrosis 
is occasionally found at autopsy in persons whose pancreas seems per- 
fectly healthy, so that it is conceivable that pre-existing fat-necrosis 
of the pancreas or in its vicinity favors the occurrence of hemorrhage 
or inflammation. 

Fitz, who first studied inflammations of the pancreas extensively, 
divided them into suppurative, acute hemorrhagic, and necrotic. This 
classification serves for practical purposes, although cases are found 
which present combinations of these three forms of inflammation. 


SUPPURATIVE PANCREATITIS 


Inflammation of a suppurative character is usually due to the 
entrance of germs from the intestine or biliary tract. A diffuse sup- 
parative infltmtion of the gland results which often leads to secondary 
necrosis of a considerable portion of the organ. Sometimes a number 
of disconnected abscesses are formed, or there may be a single large 
abscess cavity. The pus breaks its way into the peripancreatic tissue 
and often perforates into the lesser peritoneal cavity ; or it may work 
its way retroperitoneally and around in the loin ; or it may burst above 
the lesser curvature of the stomach into the left subphrenic space. 
The abscess may also rupture into the stomach or intestine, Suppu- 
tative thrombi may form in the branches of the portal vein and lead 
to abscesses in the liver and spleen. Rupture externally rarely occurs. 
The process may go on extraperitoneally, but usually there will be set 
up a circumscribed or diffuse peritonitis. Various micro-organisms 
(pus cocei, diplococci, bacterium coli) have been found in the pus from 
these abscesses. 

Some cases of suppurative pancreatitis begin acutely with pain in 
the epigastrium, nausea, vomiting, disturbances of digestion ; or they 
may begin with chills and fever. In other cases the disease begins 
gradually with repeated attacks of pain and gastric disturbances. 
Attacks of biliary colie often precede the pancreatitis. 

Suppurative pancreatitis in, general is less acute than the hemor- 
rhagic form, It is characterized by a cireumseribed inflammation in 
the epigastrium which in many cases makes a distinct inflammatory 
tumor which can be recognized by palpation. It is seldom aceom- 
panied by glycosuria, althongh this symptom may develop as the dis- 
ease progresses, 

Vor, 1V.—48 
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HEMORRHAGIC PANCREATITIS, 


‘The second form of acute inflammation of the pancreas is associated 
with hemorrhages into the substance of the gland and leads to necrosis 
of portions or the whole of the pancreas. The onset of the trouble is 
usually most violent. The patient is suddenly taken with intense 
continusas or recurring epigastric pain, so that consciousness iz often 
= ‘There are nausea, vomiting, and cessation of peristaltic action. 

alxtemes is distended, especially in its upper portion ; the pulse is 
somll amd rapid. Tiere may be no fever whatever. This disease has 
Sheqnentiy beew mistaken for intestinal obstruction or perforative peri- 
tenis. Ths meet sarked <ymptom is the increasing collapse. 


Fie. 335. 


ia aw cc dWact; 
Temortbagie paouresttin:  borenn: Frames anual of Wawa: € common 


tiom has coxwenl times buee pertiened in this acute stage of 
the disease, wamile with Smal ovsult, Several caurgeons have, however, 
sived their putivoss by eyeeing the peritoneal cavity and allowing 
the bloody oe svevas enudile to csrupe If the patient dies in this 
acute stage of the afitetiion, his pwncreus will be found swollen and 
saturated with blewd whily the eat section presents an appeanince of 
marble, (Fig. S33.) ‘The peritoneum is intensely reddened and the 
oritoneal cavity ovottilies meme er fess bloody seram, Disseminated 
fatencerosis fieywently coexists. There may be desquamative inflam- 
mation of the pancrwatio duet, and there are often thrombi in the 
surrounding veins, Microscopical examination of the pancreas shows 
hemorrhages in its tissme, intense infiltration with oe, and 
commencing necrosis in the portions most affected, ithinsis 
often coexists. 





NECROSIS OF THE PANCREAS. 


‘The diagnosis in this acute stage can only be a probable one, and 
there is little encouragement for operating on account of the strong 
tendency to collapse. If operation is performed, it should be done 
as quickly and simply as possible, Al there are symptoms of 
intestinal obstruction, no mechanical obstruction has yet been made out. 
The cessation of peristaltic action is probably due to a spreading peri- 
tonitis, or to an intense irritation of the nerve-centres of the solar 

lexus, 
If the patient survives the first stage of the disease, ial or 
total necrosis of the organ results. The same effect may be caused 
non-inflammatory spontaneous or traumatic hemorrhage into the 
land or in its vicinity, The necrosis itself causes intense symptoms 
which often lead to collapse and death ; but sometimes the acute sage 
Liste chronie one with gangrene of the affected portion of 
gla 
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Pancreatic necrosis, whether it results from inflammation, or hemor- 
rhage, or traumatism, gives rise to fairly characteristic symptoms and 
is amenable to surgical treatment. 

The affected portion of the gland becomes separated from the living 
portion by a reactive inflammation. This inflammation is usually due 


to the bacteria which cansed the original inflammation ; or the 
may be introduced later from the intestine into the neerotic tissue. 
‘The necrotic focus is situated behind the peritonenm ; and even though 
neum be not involved, there is a tendency to further exten- 
affection, as is the case in pancreatic abscess, This exten- 
» place in the various directions mentioned under the 
creatic abscess, and which can be demonstrated by injec- 
matter in the cadaver. The ! may break 
noum into the lesser peritoneal cavity, or it may 
right, especially if the head of the pan- 
the tail is the seat of necrosis, work- 
ing it either case behind the colon to appear below the kidney in 
the loin, This gangrenous cavity, which contains the necrotic gland, 
if main encapsulated ; or it may rupture into the peritoneal cavity 
in Tn the latter ease the necrotic pancreas may be 
through the rectam. The neighboring veins are exposed 
-of infection with subsequent abscess of the liver or spleen. 

instances necrosis goes on without suppuration, 
oms of this stage of necrosis are those of a circumscribed 
in the upper portion of the abdomen. They are not so 
hose of the first stage. Fever is usually of an intermit- 
Gastric and intestinal digestion is affected, and the patient 
flesh and strength. The urine does not contain sugar unless it 
© previous to the pancreatic attack (diabetes), The skin often 
becomes dry and has a grayish-brown coloration, 












CHRONIC INTERSTITIAL PANCREATITIS. 


In recent literature there are numerous reports of successful opera- 
tions for pancreatic suppuration either with or without necrosis, At 
least 18 such cures were reported up to the year 1901. 


CHRONIC INTERSTITIAL PANCREATITIS. 


‘There is an inflammation of the pancreas in which new-formed con- 
nective tissue surrounds the lobules of the and extends around the 
- vessels and ducts and penetrates between the acini. The parenchyma- 
tous tissue atrophies and is rey by connective tissue and fat. This 
process occurs especially in the head of the gland, where it can easily 
cause symptoms by pane upon the common bile-duct or upon the 
duodenum. The affected portions of the gland are swollen, hard, and 
nodular, Incision into this tissue shows it to be abnormally firm, The 
inflammation frequently leads to the development of numerous small 


Fig. 336. 





Rclereais and atrophy of pancreas following partial obstewetion of the canal of Wirwang. 


‘This interstitial inflammation may be due to infection from the 
bile-duets, duodenum, or stomach (the ascending method of Dieckhoff) ; 
or it may be due to pancreatic lithiasis, or to an obstruction of the pan- 
creatie duct by scar-tissue or a tumor (Fig. 336); or it may be due 
to traumatism. Finally, its origin may be hwmatogenous (syphilis, 
arteriosclerosis, aleoholism). 

Chronic pancreatitis has been caused in animals by contusion of the 
gland, by obstruction of its duct, and by the injection of irritating 
chemical or bacteriological material. 

The clinical symptoms of interstitial pancreatitis are rather indefi- 
nite. They are gastric disturbances, constipation or diarrhea, dull pain 
in the epigustrium, sometimes with periodic exacerbations, emaciation, 
loss of strength, and in certain cases jaundice and symptoms of duo- 
denal obstruction. None of these symptoms is by itself sufficient for a 
diagnosis of this disease. The head of the swollen gland can some- 
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times be felt as a hard, tender tumor in an emaciated patient whose ribs 
are not too long, But even under such circumstances the differential 
diagnosis from carcinoma is scarcely possible. The conrse of the 
trouble is usually very chronic, It may cost the life of the patient by 
disturbances of nutrition or by pressure upon the common nse duo- 
denum, or portal vein. 

‘The experience gained by exploratory la fies and by opera~ 
tions upon patients in whom cholelithiasis and pancreatitis coexist have 
shown that chronic inflammation of the head of the pancreas may dis~ 
appear if biliary obstruction or duodenal stenosis is relieved, Obstrue~ 
tion of bile due to calculus in the common duct does not ordinarily 
distend the gall-bladder. Obstruction due to interstitial pancreatitis 
usually distends the gall-bladder. The characteristic attacks of biliary 
colic are not apt to occur unless there are caleuli, If sha rate: suffers 
at the same time from interstitial pancreatitis and calculi, a diagnosis 
is extremely difficult, The disappearance of swelling of the 
when biliary obstruction is overeome is supposed to be due to removal 
of the irritation set up by the presence of a calculus, or an accompany~ 
ing inflammatory process. 

tion consists in the removal of calculi and inflammatory prod- 
ucts from the gall-bladder and ducts, together with subsequent drain- 
Tf no alae is found, but a distention of the biliary passages, 
colostomy or cholecystenterostomy is indicated. The first operation is 
followed by a biliary fistula which may close spontaneously if the pan- 
creatic swelling decreases sufficiently to relieve the pressure on the com- 
mon duct, Anastomosis between the gall-bladder or ducts and the 
small intestine saves the patient from a biliary fistula, but it is a diffi- 
cult operation, and there is a certain risk that intestinal bacteria will 
enter the biliary ducts and set up cholangitis. By palpation alone it 
is scarcely possible to distinguish carcinoma of the head of the = 
creas pom interstitial pancreatitis even after the abdomen has 
‘opem 


CYSTS OF THE PANCREAS, 


Pathological Anatomy.—Since Gussenbauer, in 1882, first called 
attention to the correct diagnosis and treatment of pancreatic cysts a 
great many operations for this condition have been . Korte 
collected 177 up to the beginning of 1902. 

‘The origin of pancreatic cysts has been carefully studied by Dieck- 
hoff, Tilger, and Lazarus. They classify them into: 

1. Retention-cysts of the pancreatic duet. 

2. Proliferation-cysts, or cystadenomata, 

3. Retention-cysts due to obstruction of the minor branches of the 
pancreatic duct the result of interstitial pancreatitis. ‘The inflamma- 
tion may be of traumatic origin or it may be an ascending inflammation 
from the intestine. 

4, Cysts that develop by softening in tumors (carcinoma), by the 








_ 
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digestion of encapsulated hemorrhage, and by the degeneration of a 
of the pancreas in acute pancreatitis. 


5. An inflammatory or traumatic exudate may rupture into the lesser 
peritoneal cavity and so simulate a cyst of the pancreas. Such a false 
pancreatic cyst has also been observed after necrosis of the pancreas 
without gangrene. ‘ 

Retention-cysts due to obstruction of the pancreatic duct have been 

observed for the most pat only at autopsy. other forms of cysts 
mentioned are met with at operation. As in most instances the cyst 
has been sutured in the abdominal wound and drained, its exact nature 
has not been determined ; but there are many ficts which go to show 
that true cysts of the pan- 
ereas frequently develop. Fic, 387. 
Such a cyst is at first lined 
with epithelium, but these 
cells ave often di; away 
in the course of time, so that 
they will not be found at the 
time of operation. The com- 
plete cure which follows the 
drainage of such a cyst is to 
be attributed to this faet. If 
the epithelial cells persisted, 
obliteration of the cavity of 
the cyst would be impossi- 
ble. Many of these cysts 
contain more or less blood 
which has escaped from ero- 
sions in the eyst-wall due to 
the digestive action of the 
contents of the cyst. 

The cysts which follow 
a traumatism of the upper 

ortion of the abdomen 

ave been ascribed by some 
writers to hemorrhage into 
the lesser cavity of the peri- 
toneum ; but experiments upon animals show that a hemorrhage into 
the pancreas will not be absorbed, but will give rise to cystic formation 
if’ the conditions are unfavorable for resorption (application of tincture 
of iodine to the injured parts). Thus there seems little doubt that true 
panereatic oysts may follow hemorrhage into the human pancreas, On 
the other hand, come of the cysts which develop from hemorrhage into 
the gland or in its vicinity are so-called false pancreatic cysts and are 
situated in the lesser cavity of the peritoneum. Tn some of these cases 
the injury of the pancreas leads to a discharge of pancreatic seeretion 
into the false cyst, so that its contents at the time of operation may have 
digestive powers, and a pancreatic fistula may even follow operation, 





Puncreatle eyst. (Warren Museum.) 
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A lymph-cyst may develop in the vicinity of the pancreas although 
it has nothing whatever to do with this ongan. Indeed, in some cases 
it is extremely difficult to determine the origin of a cyst unless at 
operation or at autopsy one is able to make a careful examination of 
the relations between the cyst and the pancreas. ‘The presence of pan- 
ereatic ferments in the contents of « cyst, or in the secretion following 
drainage of a cyst, makes it clear that the cyst originated in the pan- 
creas. 


Fra, 338. 


of th developing between the stomach and transverse colow. ‘The le 
C7 Of The pancreas Arve Ton iiok canst cece Coat 


Echinococens cysts of the pancreas have been mentioned, but they 
oceur with great rarity. 

Symptoms.—Pancreatic cysts are usually seen during middle life, 
although they may oceur at any age. Both sexes are equally affected. 
A jmancreatic cyst usually develops slowly and does not attract attention 
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til it begit to press on the nei boring organs ; but in about one- 
fourth of mse cello eto of Ui up porton 
of the abdomen. The interval between the traumatism and the time 
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rs. Ifa develops in a weeks jury, 
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The patients in whom a cyst is not noticed until many months after 
traumatism have generally suffered in the meantime from attacks of 
pain, ete., in the upper abdomen. Other cysts not due to traumatism 
are preceded by a series of inflammatory symptoms, gastric disturbance, 
and colicky pain, : 

Most of the symptoms complained of in case of pancreatic cyst are — 
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due to pressure upon the stomach. The pain, cael, and vomiting 
may be so severe that intestinal obstruction is There are 

marked emaciation and loss of strength, If Pas ine Sy from 
reaching the intestine, there will be jaundice. There are no certain 
specific symptoms due to interference with the pancreas itself, Such a 
cyst may become very large-and by its mere bulk interfere with the 


Fis. 340, 


lon and 
(Cyst of the pancreas developing between the lagers of the trankyarse mes0ce) stretching 


functions of the neighboring organs. (Fig. 337.) The ewliac plexus 
is situated close to the pancreas, and some of the pain experienced 
is supposed to be due to pressure upon it, Only in rare instances is 
the symptom pain wanting, 


As a rule the cyst presents itself as a spherical or half-spherieal 
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ijection with tense walls. Its outline is sometimes best shown when 
the patient | stands, It may be of any size. Instances are recorded of 
cysts containing 15 or 20 litres (quarts) of fluid. The cyst possesses 
a limited amount of motion, whereas the pancreas is firmly fixed to the 
posterior wall of the abdomen. If it develops in the tail of the 
or possesses its own pedicle, its mobility is ter, There are a few 
instances in which such a eyst suddenly disappears (presumably to 
rupture into the intestine) and then reappears, 


Fra. 341. 
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which, mentioned by Albert and Payr, the projected through the 
foramen of Winslow. (Fig. 339). hi 

©. The cyst may develop between the layers of the mesocolon, in 
which case the transverse colon may lie in front of the tumor, or some- 
what above it, (Figs. 340 and 341.) 


Fiver slndness. 


Trawsveree 


owing the relations of the liver and on to the tumor caused 1 
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The contents of a pancreatic cyst is an alkaline fluid containing 
albumin, and with a specific gravity of 1.010-1.020, though in some 
cases it may be either higher or lower than these figures. Sometimes 
the fluid is as clear as water, sometimes it is slightly or deeply stained 

vith blood. It frequently contains one or more of the pancreatic fer- 
nts. If such is the case, diagnosis is certain, but their absence does 
rove that the cyst is notof pancreatic origin, for they are penny 
ae aw cysts, but they may reappear in the dischanges after the 

st is drain 





‘on opposite sides of the cyst. 
exists when the cyst is in the lesser perit 
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In many cases one can do no more than to make a diagnosis of retro- 
peritoneal cyst, unless some of the contents of the cyst are aspirated 
tor chemical analysis. Such aspiration is inadvisable, as it may be 
followed by the escape of cyst contents into the abdomen and the 
development of serious or even fatal peritonitis. Furthermore, when 
the fluid is obtained, a positive diagnosis can only be made in case it 
contains ferments, and these are often wanting, even in the contents 


Fie. 344. 






Trausrerse 
colon. 


Cyst absolute 
duluess. 


Cyst relative 
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ations of the liver, stomach, and transverse colon to a pancreatic cyat of type C. 
sarees oere ‘transverse colon lies In front of the ¢yst oF along its cpper border pls 


of a pancreatic cyst. Finally, a differential diagnosis between retro- 
peritoneal cysts is unnecessary. It is sufficient for the purpose of 
operation to know that there is a retroperitoneal cyst situated behind 
the stomach and transverse colon. 

If the tumor is of type A, a diagnosis of pancreatic cyst can be 
made with considerable degree of probability. If the tumor is of type 
B, one must bear in mind the possibility of echinococcus cyst growing 
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A 
: wera C. The operation for its removal is the same. 
conditions to be considered in differential diagnosis are cysts of the 
omentum, or of the posterior wall of the stomach, or of the retroperi- 
toncal lymph-vessels, or of the remains of the Wolffian ducts. 

Cysts of the pancreas cause serious symptoms, interfere materially 
with digestion, and expose the patient to the risk of ru with fatal 
result ; therefore operative treatment is clearly indi 

‘Treatment.—Puncture of a pancreatic cyst has rarely led to a cure. 
In most cases the fluid reaccumulates. It may trickle into the 


Fig. 45. 





Cystic adenoma (X) of the loft half of the paneress (1; D, doodenim, (Lancereaux.) 


abdominal cavity and set up serious inflammation, For these reasons 
puncture is not to be recommended. In case it is performed the 
facilities for an immediate laparotomy ought to be at hand. 

Tn most cases of pancreatic cyst suture of the eyst-wall into the 
abdominal wound with drainage is the typical method of treatment. 
Extirpation is indicated in only a minority of cases. 

An incision is made over the crest of the tumor. When the 
abdominal cavity is opened, the sungeon determines by examination at 
what point the cyst is most accessible. It lies usually behind the 

trocolic omentum, less often behind the gastrohepatic omentum, or 

How the transverse colon. Tn the last situation it is covered by the 
omentum and ‘the lower layer of the transverse mesocolon. 
reduplication of peritoneum which covers the eyst, whatever its origin, 
is torn throngh or divided between ligatures of its vessels, and the 
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exposed. If the cyst is movable, this extirpation 

If its layers are adherent, as is usually the case, it 

a suture to the cut edges of the injured peritoneum, 
‘The peritoneal cavity should be protected during this suture, as the 
wall of the cyst is often thin and easily torn. The needles used 
should be small and round. If a fairly good suture is possible, the 
eyst should be at once incised, irrigated with saline solation after its 
contents have escaped, and sponged out with gauze, so that any necrotic 
portions of the pancreas may be removed. It is then drained with a 
rubber tube surrounded with gauze. The edges of the abdominal 
wound are partially sutured and protected from the eroding influence 
of the secretion by a zine oxide salve. If the cyst is situated far to 
one side, a counterdrain may be inserted through the loin. If the 
wall of the eyst is full of bloodyessels, or for any other reason it can- 
not be sutured to the parietal peritoneum, the wound should be tam- 
icy with gauze and incision of the cyst postponed until adbesions 

ve formed. 

As a rule the cavity shrinks rapidly and ulations sprin, 
from its walls. aes the inner Tining of Terai Noa 
out. A fistula often remains and discharges pancreatic juice in vary- 
ing quantities up to 1000 ec. a day. This discharge, if allowed to 
come in contact with the skin, may produce digestive ulcers. Such a 
fistula may persist for years, or it may heal spontaneously or after it has 
been injected with astringents such as tincture of iodine, zine chloride, 
or silver nitrate; or after cauterization, curettage, or excision. In 
one case it is mentioned that a fistula which had existed a year and a 
half eroded the splenic artery, producing a fatal hemorrhage. 

Tn rare instances the fistula closes and the eyst re-forms. 

Suture of a pancreatic cyst in the abdominal wound with drainage 
is not a dangerous operation. In a series of 141 cases 7 patients 
died immediately after the operation, and 1 at a later date from in- 
fection developing in the fistula. The chief risk of the operation is 
froth the eseape of cystic contents into the peritoneal cavity, with re- 
sulting peritonitis. 

Tn only a few cases is extirpation of the cyst possible or advisable. 
This operation should not he attempted unless the cyst-wall is prac~ 
tically free from adhesions to the surrounding organs, It is easy if the 
tumor has a sort of pedicle, which is apt to be the case with a eyst of 
the tail of the pancreas, In performing the operation the cyst is first 
exposed and its relations determined. Unless these are satisfactory, 
the idea of extirpation should be given up, for 4 of 9 patients in whom 
a difficult extirpation was attempted died. Even in favorable cases 
extirpation may prove difficult. The wall of the cyst is freed little by 
little, injury to the stomach and intestine and large vessels being 
avoided. Ligation of the vessels of the mesocolon is apt to be followed 
by gangrene of the bowel. The splenic artery may be ligated without 
injurions result. Dissection of a eyst from the pancreas is followed by 
a considerable hemorrhage which must be carefully controlled. If 
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there is a pedicle, this is more easily ligated and divided, Zweifel 
removed with a cyst so much of the pancreas that only the head 
remained, ‘Temporary glycosuria was the result. The retroperitoneal 
wound which remains after the removal of the cyst should be covered 
by a suture of the posterior peritoneum ; or, if there is still some 
bleeding, gauze drainage is preferable, perhaps through the loin, There 
are recorded 22 cases of extirpation of pancreatic cyst, with 4 deaths. 
In 1 of these fatal cases peritonitis existed at the time of operation, 
and portions of the transverse colon and stomach were excised with the 
tumor, which proved to be eystosarcoma, 


SOLID TUMORS OF THE PANCREAS. 


Carcinoma is the commonest solid tumor of the pancreas, and its 

is usually scirrhous, less often adenocarcinoma, while gelatinous 

and giant-cell forms are still more rare, Adenoma, sarcoma, and lym- 

phoma are other rare tumors which occasionally occur. Tuberculosis 

is seldom found. Syphilis may exist in the form of gumma or as a 
chronic interstitial inflammation. 

It is impossible to differentiate clinically between primary carcinoma, 
and sarcoma of the pancreas. These tumors occur usually in middle 
life, though they may develop at a very early age, At first they cause 
few symptoms; later there are a peculiar pain in the epigastrium, 
rapidly increasing cachexia, and then a palpable tumor. In the early 
stages such characteristic symptoms as fatty stools and glycosuria 
are wholly wanting, and even in the later stages they are not alwa: 
present. Contraction of the common duct is a late complication, In 
view of these facts an early diagnosis is most improbable. The pres- 
ence of a palpable tumor is the chief point of diagnosis, and its rela- 
tions to the stomach and intestine can be made out in accordance with 
the rules given in the preceding section. 

Experiments upon animals seem to show that the removal of the 
entire pancreas carries with it the risk of diabetes, but the subject 
needs further study. Franke removed the whole pancreas from a 
woman on account of carcinoma. The patient lived five and a half 
months, during which time the stools were normal, and the operation 
was followed by only a temporary glycosuria, Tricomi removed for 
carcinoma all of the pancreas except a small portion of the tail. His 
patient suffered from no symptoms which could be attributed to the loss 
of the gland, and died four months later from metastasis in the liver, 
These instances seem to show that the whole pancreas can be removed 
without seriously affecting the life of the patient, but the operation is 
one of great technical difficulty. 

The results of partial resection for malignant disease are most un= 
satisfactory. This operation has been performed in 13 eases with 7 
deaths, The patients who survive the operation usually die from recar- 
rence of the tumor within a short time. These unfavorable results 
are due to the difficulty of making an early diagnosis, 

Vor. VAT 
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Tf the tumor is so sitnated that a median incision is em, 
first care of the surgeon should be to ex; 
relation to the stomach. If the 
tumor may be reached above its lesser curvature through the 
omentum. In other cases a tumor is better exposed by dividing the 
gustrocolic ligament, and in still others the greater omentum and trans- 
verse colon may be raised up out of the way and the tumor reached 
through the transverse mesocolon. 

the tumor has been exposed in one 6 these Wie toe 
of its enucleation or the removal of a part or the whole of the pan- 
creas must be decided. nucleation is useless unless the tumor has a 
distinct capsule, Thus it is useless to enucleate carcinomatous nodules. 
The chief risk even during enucleation is from hemorrhage, for the 
pancreas is very full of vessels. Smaller vessels sbotild be ligated, 
larger ones avoided as far as possible. ‘The wound in the pancreas can 
be reduced in size by suture. Unless the control of hemorrhage is 
perfect the wound had better be tamponed. 

Tf the tumor cannot be enucleated, the difficulties of operation 
are increased. Above all things, the surgeon should avoid woundil 
the portal vein or the vena cava. The splenic vessels may be ligat 
with safety, as the circulation of the spleen is also supplied through 
the branches of the gastric artery, Ligation of the superior mesen= 
teric artery or its branches is followed by gangrene of the intestine. 
In separating the head of the pancreas from the duodenum which 
curves around it, the superior and inferior branches of the pancreatico- 
duodenal artery and the common bile-duct should be avoided, The 
latter often passes through a part of the pancreas. 

Tomors of the tail of the pancreas are more easily removed, for 
the body of the organ often forms a sort of pedicle which can be 
ligated and divided. Tampons are best inserted in the form of a 
handkerchief dressing. In a few cases a tumor of the tail of the pan- 
creas develops retroperitoneally toward the left, so that it is accessible 
through a lumbar incision. 

Tn most cases of malignant tumor of the pancreas radical opera 
tion is not feasible on account of the late stage of the disease when 
the diagnosis is first made, There are two complications which may 
be relieved by a palliative operation, ‘These are, Jaundice due to presg- 
ure on the common duet, and stenosis of the duodenum. The evil effects 
of jaundice may be avoided by performing cholecystostomy, or by 
establishing a fistula between the gall-bladder and the small intestine, 
The former operation is simpler, but it leaves the patient during the 
rest of his life with an annoying biliary fistula. If an anastomosis is 
established between the gall-bladder and the intestine, the patient is 
saved from a biliary fistula, but is exposed to the risk of infection pro- 
ceeding from the intestine into the biliary ducts, In most eases the 
jaundice is not an important complication, and it is only in exeep~ 
tional instances that these operations for its relief are advisable. 

If a tumor situated in the head of the pancreas presses upon the 
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duodenum, the symptoms thereby produced may be sufficiently serious 
to make it advisable to perform gastro-enterostomy or jejunostomy. 
The former operation is preferable since the normal methods of nutri- 
tion are maintained, while a patient upon whom jejunostomy is per- 
formed will always be subjected to the annoyance of the introduction 
of nourishment through the fistula. 


OALOULUS OF THE PANOREAS. 


Calculi composed of calcium phosphate and carbonate may form in 
the pancreatic duct, presumably because the flow of secretion is 
obstructed. They set up inflammation of the parenchyma, which may 
go on to abscess formation or lead to a chronic dilatation of the pan- 
creatic duct. Such a calculus may have produced attacks of colic 
similar to those due toa biliary calculus. It also produces disturb- 
ances of gastric and intestinal digestion, with resulting emaciation. 

Glycosuria is a frequent symptom of calculus. Fatty stools are 
occasionally noticed. In some instances there is ptyalism. Pressure 
upon the common duct may produce jaundice. 

The diagnosis cannot be made with certainty. In a few cases 
attacks of the character mentioned have been followed by the discharge 
of a calculus through the rectum, and in other cases pancreatic calculi 
have been removed from abscesses. The cases in which calculi have been 
removed from a pancreatic duct by operation are very few indeed. If 
acalculus is suspected at operation, the whole gland should be care- 
fully palpated ; and if a calculus is felt, it should be cut down upon by 
one of the methods described for cysts and tumors. In operations 
upon the bile-ducts, it is well to palpate the head of the pancreas in 
order to see if it contains a calculus. If a calculus is found in the 
main duct or one of its branches, it should he cut down upon through 
the substance of the gland and removed. If it is impacted in the 
papilla like a biliary calculus, it is most easily reached by opening the 
duodenum. If there is no acute inflammation around the calculus, the 
incision in the pancreas may be sutured. If suppuration exists, tam- 
ponade is preferable. 
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